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Preface 


We developed Fundamentals of Finance as an introductory finance 
textbook to meet the needs of business students at Massey 
University. We believed when we first wrote it (and we still do!) that 
students need a broad understanding of finance, incorporating the 
financial system and how it operates, personal financial 
management, and business finance. Students need to understand 
the workings of the financial system in order to gain a perspective of 
the context in which financial decisions are made; they also need to 
learn how to make financial decisions, both in their personal lives 
and in their workplaces. Furthermore, students in New Zealand 
require material that facilitates an understanding of finance in both 
the Australasian and the global setting. 

We wrote this book because we couldn't find one which did all of 
these things. There were introductory textbooks that focused solely 
on one aspect of finance — such as business finance — but no 
textbook that met our requirement of providing a broad overview of 
finance. Hence, the vision for this textbook was born. 

To keep current with changes in financial institutions and markets, 
personal finance and financial management, we have updated all 
chapters in this edition with the most recent information and data 
available at the time of revision. 

In Chapter 1 we have introduced new material relating to the 
allocation of a firm’s cash flows, financial crises and ethics in the 
business environment. Chapters 4 and 5 now include various time 
value of money applications using Excel. We have broadened the 
content of Chapter 6 to include measurement of an asset's risk and 


return, a discussion of the benefits of diversification, and an 
introduction to the capital asset pricing model. In Chapter 7 we have 
consolidated the discussion of the concepts of short-term and long- 
term personal financial planning into one section. Chapter 8 provides 
more extensive coverage of the risks associated with business 
decisions, and includes the use of the standard deviation of project 
returns to measure risk and how ethical corporate behaviour 
influences firm risk, return and value. Crowdfunding and property 
lease interests are now covered in Chapter 10, along with an 
extension of weighted average cost of capital to include cost of 
preference and ordinary shares calculations. Chapter 12 covers how 
to use Excel to calculate the internal rate of return. 


Features of this book 


Fundamentals of Finance provides a unique overview of 
contemporary finance from an Australasian perspective. We 
introduce the fundamental tools, techniques and concepts used in 
finance, then apply them to three major sectors of finance: 


¢ financial institutions and markets 
* personal finance 
¢ business finance. 


The broad coverage reflects the impact which finance has upon the 
economy, businesses and individuals, and allows for a more 
complete perspective of finance than traditional introductory finance 
textbooks have offered. 

Fundamentals of Finance has a strong practical orientation and 
provides both a suitable foundation for further finance study and an 
overview for those students who simply want an introduction to 
finance. 

The book is divided into four parts. 


¢ Part 1 assists the reader to understand financial markets and the 
institutions that operate within them. This provides readers with a 
foundation upon which to build a more complete understanding 
of how financial markets assist the flow of funds between 
individuals and business organisations. 

¢ Part 2 covers the tools, techniques and concepts used in finance. 
These chapters provide the methodology for applications 


introduced throughout the book. 

Part 3 explains the concepts of risk and return, and introduces 
personal financial management techniques that can assist readers 
to achieve their own financial goals. 

Part 4 describes a business organisation, how it is managed and 
financed, and its short-term and long-term operating strategies. 
Upon reaching the final chapter, the reader will realise that many 
of the techniques used to achieve personal financial goals are also 
used by business organisations. 


Key learning tools 


Fundamentals of Finance features several key tools to encourage the 
learning process. 


Learning objectives are presented at the beginning of each chapter 
to help students focus on the most important material. 

Definitions of new terminology are highlighted in bold when they 
are first introduced, then defined inside a box in the margin of the 
Same page as well as in a glossary at the end of the book. 

Where equations are presented, they have been worked in detail 
so that students can see how each one works. A summary of key 
equations used in the book is presented in Appendix 1. 

At the end of each chapter, questions and problems are provided 
for students to test their comprehension of concepts and 
techniques covered in the chapter. Solutions to selected end-of- 
chapter questions and problems are included in Appendix 2. 


Financial systems 


In this section, a number of regularly used financial terms and 
phrases are introduced and explained, so that when they are used in 
other parts of the text readers should recognise them and 
understand their meaning. In order to make this learning process 
easier, new finance terminology will be highlighted in bold print, and 
defined both alongside the text and in a glossary at the end of the 
book. 


This part of the book introduces the financial system that operates in 
New Zealand, which is similar to those systems operating in most 
free-market economies. The financial system deals with the 
environment in which financial assets are created, held and traded in 
the economy. Essentially, it facilitates payments, lending and risk 
transference. Financial assets are held in many forms, from cash to 
the electronic record for a share. An understanding of the system is 
important for all types of financial decision-making. 

Chapter 1 introduces a number of the concepts covered in later 
chapters. Finance is defined, and the reasons why it should be 
studied are explained. Important financial decisions must be made 
by individuals and organisations, and these decisions are influenced 
by the financial environment in which we live and operate. 


In Chapter 2 the financial assets created by government, financial 
intermediaries, corporations and individuals are described. Before 
financial assets can be bought or exchanged, a price has to be set or 
agreed upon. When a financial asset is being sold for the first time it 
is called ‘a primary issue’ and is sold in a primary market; the price 
could be set by the seller, or the market could determine the price 
with the new financial assets sold to the highest bidder. Secondary 
markets exist for the trading of existing financial assets. In these 
marketplaces, the price set will be the lowest price a seller is 
prepared to accept and the highest price a buyer is prepared to pay. 
As new information becomes available in the marketplace, it will be 
incorporated into financial asset prices. 

Chapter 3 looks first at why, when compared with most industries, 
the financial system is highly regulated. Recurring bank failures with 
large losses to depositors led to government intervention, as 
governments are concerned with the stability of the financial system 
and the role of the central bank — in the case of New Zealand, the 
Reserve Bank - in promoting it. It then looks at financial 
intermediaries that facilitate cash flow in the financial system, why 
they take the form they do, and why this form is constantly changing. 
Markets have developed over centuries in response to the changing 
financial needs of participants as well as the changing regulatory 
controls, and will continue to evolve. 


CHAPTER 1 


An overview of finance 


M Learning objectives 

By the end of this chapter, you should: 

Mi understand the interdisciplinary nature of finance 

Mbe familiar with the concept of finance and the levels of 
financial decision-making 

Mrecognise the role that financial markets play in the 
allocation of scarce resources 

Munderstand the foundations of the market system and the 
regulatory environment that affect both individuals and 
organisations. 


Introduction 

This chapter sets the foundation for the remainder of the book by 
giving an overview of the topics that are to be covered. At the same 
time, some of the basic concepts referred to throughout the text will 
be introduced. A definition of finance is given, as well as the 
applications, strategies and goals that should be established to 
ensure that individuals and corporations achieve their objectives 
within the existing business or regulatory environment. 

It should become apparent by the end of the chapter that the 
financial planning activities relating to money management, 
performed by individuals and households, are very similar to those 
undertaken by small, medium and large companies. In addition, very 


few financial decisions can be made without an understanding of the 
role played by financial markets in the allocation of scarce resources. 

In fact, the role financial markets play in distributing funds 
between borrowers and lenders and between individuals and 
companies is central to the material covered in this book. If financial 
markets and financial intermediaries did not exist, then individuals 
would not be able to save or borrow money readily, and companies 
would find it difficult to raise funds in order to expand their 
Operations. Both individuals and companies use __ financial 
intermediaries to obtain funds in order to acquire real and financial 
assets, as shown in Figure 1.1. Corporations use financial 
intermediaries to issue financial assets on their behalf for purchase 
by other companies and individuals. 

The tools used to determine the outcome of any financial 
planning activities are time value of money concepts, and these are 
covered in Chapters 4 and 5. These tools permit borrowers and 
lenders to calculate the value of any financial decision in today’s 
dollars so that the best alternative can be selected. Given the 
uncertainty of outcomes that are to occur in the future, an element 
of risk is associated with these decisions. Risk and the effect it may 
have on the outcomes (or returns) to be received from financial 
planning activities conclude this section of the text. 


Definition of finance 

The definition of finance has changed over time as its role has been 
developed and refined. In the early part of the twentieth century, 
finance was concerned with the receipt and administration of funds 
on behalf of individuals and companies. Emphasis was placed on the 
securities (or financial instruments) used to transfer wealth, the 
institutions that acted as intermediaries between lenders (investors) 
and borrowers, and the financial markets in which they operated. 


Over time, the definition was broadened to encompass the financing 
requirements of a firm and, as a result, the emphasis has changed 
from an external (or outside the firm) approach to one that considers 
the internal financing requirements of a firm. 


Individuals 
Buy 


Sell Flow of funds 


; " Issue Financial Real 
Financial assets <———» intermediaries eal assets 


Buy Sell Sell Buy 


Flow of funds 


Corporations 


Figure 1.1 The parties involved in the acquisition of real and 
financial assets 


Therefore, it can be said that finance is concerned with the 
allocation of scarce resources over time. These resources may be 
financial (money, shares, bonds) or real (property, minerals, goods) 
and, hence, require different types of decisions to be made. Financial 
decisions involve obtaining funds and then allocating them for a 


particular purpose. It is important to determine the costs and 
benefits associated with financing and investment activities because: 
¢ they are spread out over a period of time 

¢ they are not known with certainty. 

In other words, because the costs and benefits arise in future 
periods, there is an element of uncertainty as to whether or not these 
forecast costs and benefits will actually occur. 


The financial system 


When a decision is made to invest today, the current consumption of 
funds is foregone in order to receive a return, or profit, in the future; 
that is, the use of those funds is transferred from one period to 
another. Figure 1.1 shows that this activity may be concerned with 
acquiring either a real asset (such as land or a car) or a financial asset 
(such as shares or bonds) for your own personal use or for use within 
a company. Once a company has decided to invest in a major asset, 
the financial manager will make a financing decision as to the choice 
of funds to be used to finance the required asset. One of the major 
objectives of finance is to acquire funds at the lowest possible cost 
and then use these funds efficiently in order to obtain the desired 
benefits from the investment. 

When implementing the decision to invest, or the decision 
concerning how to finance a large asset, people look to the financial 
system to meet their requirements. The financial system assists the 
financial decision-making process by bringing together investors and 
borrowers. The system operates via a set of markets, such as markets 
for shares, bonds, foreign exchange and other financial instruments. 
Financial intermediaries, such as banks, insurance companies and 
finance companies, act as ‘go-betweens’, and are used to assist the 
flow of funds between investors and borrowers. Investors are those 


who have surplus funds, whereas borrowers are those who require 
additional funds to meet their financial commitments. 

Other parties to the financial system include financial service 
organisations and regulatory bodies. Financial service organisations 
provide financial advice to individuals and corporations on either a 
fee or a commission basis, while regulatory bodies exist to oversee 
and govern the activities of those who participate in the financial 
system. The roles of financial markets and the effect of regulation 
will be discussed later in the chapter. 


Finance as a discipline for study 

Why study finance? The study of finance involves money 
management, and being able to manage funds successfully in a 
personal or corporate context is essential for the financial well-being 
of any person or company. There are three main areas of finance: 


¢ financial institutions and markets 
* investments 
* corporate finance. 


Financial institutions and markets are essential for permitting the 
flow of funds between individuals, corporations and governments. 
Financial institutions take in funds from savers and lend them to 
businesses or people who need funds. Financial markets offer 
another way to bring together those with funds to invest and those 
who need funds. Securities are issued and sold in financial markets, 
and there is overlap between the areas of finance because financial 
institutions operate in financial markets. These markets are important 
for determining interest rates, pricing securities and trading. The 
management of funds moving between countries is important for 
financial managers because of the effect that changes in currency 
values can have on the cost of imported and exported goods. 


A knowledge of investment concepts allows investors and 
corporate managers to understand how real and financial securities 
are priced, as well as the risks associated with them. A knowledge of 
the complexities of the operations of the markets for these assets 
and the rules and regulations that govern them ensure that informed 
financial decisions are made. 

Corporate finance provides the basis for financial decision- 
making in companies, where the financial manager's ability to make 
sound financial decisions is essential to maximising the value of the 
organisation. Successful decisions benefit both the company and its 
owners, and good cash (or fund) management is critical to a 
company’s survival. For example, astute credit policies ensure that 
funds owing to the company are collected on time, while appropriate 
financing decisions ensure that the company can borrow funds when 
needed to finance projects and expansion. 

However, perhaps the most important reason to study finance is 
to attempt to understand how to cope with uncertainty. Financial 
management deals with the risks and uncertainties of activities that 
may arise in the future. Financial management is forward-looking, 
and therefore sets objectives in order to achieve a desired result that 
can be measured in financial terms. Business people require an 
appreciation of the risks associated with decisions made in an 
uncertain world so that better-informed financial decisions can be 
made. This requires an understanding of how the financial system 
works and how individuals and organisations operate within it. 


The interdisciplinary nature of finance 

Finance, by its very nature, draws from, or builds on, a number of 
other disciplines, including accounting, the decision sciences, 
economics and the behavioural sciences, as shown in Figure 1.2. 


Finance draws from accounting by using the information gathered 
and presented by accountants in order to obtain an understanding 
of the past or present position of an organisation's activities. This 
information provides financial managers with the data required so 
that decisions about future projects or funding requirements can be 
made. In other words, finance concentrates on future company 
operations and draws from activities occurring in the economy and 
financial markets in order to be able to make informed financial 
decisions that will add value to the company. Individual investors 
also use the financial reports generated by accountants in order to 
assist their personal investment activities. 

There are two key differences between the disciplines of 
accounting and finance. Firstly, accountants use an accrual method 
of recording data for compiling financial statements and, in the 
process, follow established accounting procedures. They report the 
profits (or losses) that have been made from the company’s 
operations. Financial managers, on the other hand, emphasise the 
inflow and outflow of the company’s cash flows, and manage these 
funds to maximise the firm’s value. By doing this they make sure that 
there are sufficient funds available to meet the organisation's 
financial obligations and schedule of investment in new projects. 
Secondly, accountants record and report financial information, 
whereas financial managers evaluate this information and use it as 
the foundation for collecting additional information. This information 
is then used to make decisions concerning the expected future 
returns and risks of the firm’s operations. 

The analytical tools and techniques that are used in finance to 
assist financial decision-making are drawn from the decision 
sciences. These techniques attempt to model reality by describing, 
for example, the relationship between cash inflows and outflows and, 
hence, permit comparisons between various projects. Spreadsheet 
packages, such as Excel™, greatly assist the quantitative analysis of 


projects and their associated risks. For example, the effect of changes 
in certain expenses on cash flows can be analysed using Excel’s 
‘what-if’ and ‘scenario analysis’ tools. 

Economic theories underpin many of the concepts and techniques 
used in finance. For instance, all individuals and businesses operate 
within the 
New Zealand and global economy and, hence, it is necessary to 
understand the effects of this economic framework on financial 
decisions. For example, the monetary policies of New Zealand's 
trading partners will affect the value of their currencies, and this in 
turn will cause adjustments to the New Zealand dollar. Movements in 
currencies cause interest rates to fluctuate so that the costs 
associated with borrowing or lending money may increase or 
decrease. The supply and demand for securities or goods is another 
factor that affects their prices. These concepts are found from 
studying economics. In addition, when considering — financial 
decision-making, the economic concept of marginal analysis is often 
drawn on. By using this technique, the decision to accept or reject a 
new project will be made only if the marginal costs associated with 
the project are less than the marginal benefits to be derived from it. 


Se 
= 
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Figure 1.2 The interdisciplinary nature of finance 


The behavioural sciences help us to understand human behaviour. 
In the context of finance, an understanding of human behaviour 
allows us insights into the reasons for the investment and financing 
decisions made by personal investors and business managers. 
Everyone has their own perceptions of risk and the rewards they are 
prepared to accept for taking risks. Therefore a knowledge of the 
varying personality traits individuals possess will assist those 
providing investment or financial advice. 


Finance and business 


The business environment and stakeholder 
protection 

Financial decisions made by managers not only affect the firm's 
shareholders but often also impact upon other stakeholders, such as 
the firm's creditors, suppliers, employees and customers. 
Stakeholders are defined as those who have a claim on a company’s 
cash flows. For example, cash flows generated by the company will: 


* pay employees’ salaries and wages 

* pay suppliers for the goods and services they provide 

* pay creditors interest on the funds they have loaned to the 
company as well as the principal required to be repaid at maturity 

* pay taxes to the government from any surplus the company 
makes. 


As shown in Table 1.1 any surplus (or uncommitted) cash flows will 
be paid to the owners (i.e. the shareholders) of the company in the 
form of dividends and/or be reinvested in the company to enable it 
to expand its operations. 


Table 1.1 Allocation of company cash flows 


Company cash flows 
Committed Uncommitted 


Employees’ salaries and wages Reinvested in company 


Payments to suppliers Dividends paid to owners 


Payments to creditors 


Government tax payments 


The decision of a finance company to curtail its lending 
Operations due to some customers defaulting on their loans will 
affect a number of groups. Property developers who have borrowed 
money from the finance company for housing projects and require 
additional funds will be unable to complete projects that are already 
underway. Investors in finance company securities may lose some, or 
all, of their money. Apart from these two groups, the suppliers of 
goods to the developer might be affected if they are not paid, and a 
number of employees might lose their jobs because the money to 
pay their salaries has dried up. There have been many financial crises 
over the centuries: the Dutch tulip-bulb price boom and crash in 
1637, the bank panics and collapses in the eighteenth and 
nineteenth centuries, the Wall Street stockmarket crash and Great 
Depression of 1929 to 1939, and the most recent global financial 
crisis (GFC) of 2007 to 2008. 

Financial crises can start in several ways: asset price booms and 
busts; overall uncertainty caused by failures of major financial 
institutions; mismanagement of financial reforms; or the introduction 
of new financial products. The recent GFC, which began in the United 
States, had its origins in a complex interplay of events, including 
readily available funds for borrowing, low interest rates, rapid growth 
in housing markets, and financial mismanagement. When US house 
prices fell, banks and other financial institutions became unwilling to 
lend to each other for fear that the other parties might have large 
exposures to the large number of home loans in default. 

Security products tied to these home loans also declined hugely 
in value and, due to the financial links between countries, a large 
number of overseas financial institutions were also affected. Many, 
particularly in the United Kingdom and Europe, required government 
funding assistance to prevent their collapse. Government regulatory 
systems and corporate governance were deemed inadequate, so 
governments worldwide have been working on improving both in 


order to promote an efficient and transparent financial environment. 
These problems will be discussed further in Chapter 2 and 3. 

Given the potentially wide-reaching adverse impacts that can 
result from business decisions, regulatory bodies play an important 
role in imposing constraints on such activities in order to protect 
stakeholders. 

Consumer protection laws are embodied in a number of Acts that 
govern the sale of goods and services. The earliest of these is the 
Sale of Goods Act 1908, which was amended on 8 July 2003 to 
encompass computer software. This Act ensures that the buyer of a 
product or service receives the product or service of the quality 
expected within a specified time and at the agreed price. However, 
the Act's powers have been reduced by the introduction of the 
Consumer Guarantees Act 1993, so that its current application is to 
wholesalers who supply retailers with goods. The Consumer 
Guarantees Act 1993 is concerned with non-private consumer 
transactions (i.e. those transactions undertaken’ with — retail 
organisations) and contains various implied warranties for goods and 
services supplied or sold to consumers. The Act includes protection 
for consumers by ensuring that the goods or services they acquire 
are of the quality and type advertised. Further, it sets out the type of 
compensation that consumers can expect to receive from the 
suppliers and manufacturers if any of the goods or services are found 
to be inferior. The Fair Trading Act 1986 also serves to protect 
consumers from misleading or deceptive conduct in trade, as well as 
from the supply of unsatisfactory or unsafe goods and services. 
These Acts encourage ethical behaviour in the marketplace and put 
the onus on businesses to provide consumers with products that 
comply with established safety guidelines and that live up to the 
promotional promises made. 

Another important Act is the Companies Act 1993, which contains 
provisions for the formation, administration, acquisition and winding 


up of companies, as well as for the protection of those stakeholders 
who have contractual obligations with a company. It defines the 
relationship between the company and its stakeholders by 
considering the duties of company directors, and sets out the 
potential liabilities that may be imposed if the directors breach their 
duties. For example, while it gives directors a great deal of discretion 
in their business dealings, it seeks to protect the owners (i.e. 
shareholders) and creditors against any abuse by those in charge of 
the company’s operations. In 2014, the Companies Amendment Act 
No. 4 was introduced in order to prevent directors acting in bad faith 
or incurring additional debt if a company was insolvent. 

The task of ensuring that the Companies Act is enforced has been 
delegated to a regulatory body, the Financial Markets Authority 
(FMA). The FMA is the country’s primary investment regulator, and its 
objective is to promote investor confidence as well as encourage 
capital investment in New Zealand. The FMA was established in 2011 
following criticism that the previous regulatory regime (the Securities 
Commission of New Zealand) had failed to prevent numerous 
finance company collapses during 2007 to 2008. The FMA undertook 
investigations in order to determine whether or not investors were 
misled by the information provided in prospectuses produced by 
these finance companies prior to receivership. 

The FMA also regulates the Financial Markets Conduct Act 2013. 
This Act seeks to ensure that investors have confidence in the 
financial markets, as significant abuses in securities trading had 
occurred in the past. Poor information disclosure and ineffective 
trading procedures also made the financial market's operations 
inefficient. An efficiently operating stock exchange is essential in any 
financial market in order for market participants to feel confident 
that they are operating in a transparent, fair and competitive market. 
In order to ensure that the performance of the New Zealand's 
securities market, known formally as the New Zealand Exchange Ltd 


and referred to as the NZX, is satisfactory, the FMA reviews its 
operations annually. During the 2007 annual review, the Securities 
Commission (the regulator before the FMA) recommended that any 
attachments to company announcements should immediately be 
placed on the NZX’s website so that all interested parties receive the 
information as soon as it is made public. Future reviews are expected 
to focus on specific issues with regard to how the NZX carries out its 
own market supervision, since it has a statutory responsibility to do 
so as well. 

In some cases the government is a stakeholder acting on behalf of 
the public. For example, income taxes collected by the government 
can be used for the benefit of the nation, including providing for the 
health and education of its citizens. The level and type of tax that 
should be collected from companies and individuals is covered by 
the Income Tax Act 2007. All stakeholders should consider the effect 
of income taxes when analysing investment alternatives, selecting 
suitable financing arrangements and paying out returns to owners. In 
the late 1980s, the New Zealand government introduced a dividend 
imputation system that significantly changed the taxation of income 
for companies and their shareholders. This system, in effect, 
eliminated the incidence of the double taxation of profits that had 
existed previously. Under the old (classical) system, companies were 
taxed on their earnings and then, when the earnings were distributed 
as dividends, they were taxed again as income in the hands of the 
shareholders. The new imputation system has affected the relative 
desirability of different forms of business organisation, and has 
influenced many of the major financial decisions made by companies 
and investors. 

Finally, there are two Acts that have been designed to protect the 
environment for the current and future benefit of stakeholders. The 
first, the Resource Management Act 1991, was passed with the 
objective of ensuring that the use, development and management of 


New Zealand's resources were undertaken in order to provide for the 
well-being of its citizens. The aim of this Act is to protect the physical 
and natural resources of the country as well as the air, water, soil and 
ecosystems that are necessary to sustain a good quality of life. 

In 2002, as part of concern over the increasing level of 
greenhouse gases in the atmosphere and their impact upon the 
environment, New Zealand signed the Kyoto Protocol. In the spirit of 
this accord, the Climate Change Response Act 2002 was passed. This 
Act was amended in 2012 and seeks to stabilise the level of 
greenhouse gas emissions in order to minimise the potentially 
harmful effects of global warming. International concern about the 
impact of global warming on natural ecosystems and food 
production came into focus in late 2015 at the Paris climate change 
conference (COP21). New Zealand signed the subsequent Paris 
Agreement, which will commit the country to carbon reduction 
initiatives. 


The four levels of financial decision-making 


There are two segments into which the four main levels of financial 
decision-making fall, as shown in Figure 1.3. The personal segment 
comprises the personal level and is present throughout your lifetime, 
whereas the organisational segment may only affect some members 
of the population. This latter segment can be further subdivided into 
three levels whereby a sole proprietor may progress to a partnership 
and, in time, their organisation could become a corporation. The two 
middle levels can be interchangeable and, in some instances, one 
may be omitted. All four levels are described below. 


proprietor 


Partnership 


Figure 1.3 The four levels of financial decision-making 


Personal level 


At the personal level, decisions may be made for a household 
comprising either a single person, a number of people sharing a 
house, or a family. At this level there are three financial decisions 
which are usually considered. These are the decisions to: 


* consume or save current wealth — that is, to decide whether all 
income should be spent as it is earned or whether some of the 
funds could be deferred in order to be used at some time in the 
future 

¢ borrow additional funds from others in order to help household 
members achieve their preferred consumption and investment 
plans 

* manage the risks associated with any financial decision in order to 
determine whether the risks should be reduced or increased. 


Sole proprietorship level 


These businesses or firms offer goods and/or services, but are 
owned and operated by one person in order to make a profit. 
Examples are the corner dairy, the shoe repairer, dry cleaners, etc. 
The owner of the business may hire a few employees but they make 
all the decisions concerning the operation of the firm. Funds to 
operate the business are obtained from personal resources or by 
borrowing from family members, friends or the bank. The owner 
assumes unlimited liability for the funds invested in the firm. This 
means that if insufficient revenue is earned to pay interest charges 
on any loans, the owner's personal wealth may be used to satisfy the 
financial obligations of creditors. 


Partnership level 


Partnerships are firms made up of two or more owners working 
together to make a profit. These firms pool funds and expertise to 
finance their operations. 

A partnership agreement sets out the proportion of total funds to be 
paid into the firm by each partner, the proportion of profits to be 
allocated to each partner, and the management decision-making 
process. A partnership has a finite life, because when one of the 
partners dies or leaves the firm the existing partnership is dissolved 
and a new partnership agreement must be drawn up by the 
remaining partners as well as any new members. 

Most partners have unlimited liability so that, in a similar fashion 
to the sole proprietor, they are jointly and severally responsible for all 
debts relating to the partnership. Examples of this type of business 
are professional organisations such as _ accountancy, legal, 
architectural and engineering firms. 

However, in some cases a limited partnership may exist in New 
Zealand, whereby one or more partners may hold a limited liability 


in the firm, as long as there is at least one unlimited partner in the 
organisation. Limited partners do not usually participate in the firm's 
management. 


Corporation level 


These organisations are entities that have been created by law. They 
are distinct from their owners and, as such, are responsible for all 
debts incurred during the course of their business operations. A 
corporation, or company, can sue and be sued, acquire property and 
enter into contracts. The company pays its own taxes and is 
governed by its constitution. The constitution lists the purpose of the 
business, the number of shares to be issued by the company, the 
number of directors to be appointed to the board, as well as any 
other rules that will govern its operations. 

Companies raise two forms of finance to support their operations. 
These are debt and equity. Debt is raised from individuals, and 
institutions, who have surplus funds and who invest their money in 
the company. The company pays interest to investors who have lent 
them money, and considers the debt to be a liability because at a 
designated future date they will have to repay the money they have 
borrowed. 

Equity is the other form of finance used by companies; in this 
case, the company issues shares to individuals and institutions who 
become owners of the company. The proportion of ownership they 
hold depends on the number of shares purchased. The shares can be 
held indefinitely, or sold at the investor's (owner's) discretion. The 
investors usually receive a dividend for each share they hold. 

Although there are a number of private corporations in existence, 
in this book we will focus mainly on publicly traded companies. 
These companies issue shares to the public, who then become the 
owners (shareholders) of the company. However, although the 


shareholders own the company, they do not manage its day-to-day 
operations. In order to do this, they appoint a board of directors 
who, in turn, appoint managers to conduct the company’s affairs. 
Hence, the board acts as the representative of the shareholders, and 
it attempts to appoint managers who will act in the owners’ best 
interests. 

The separation of ownership and management is a distinct feature 
of corporations, as it ensures that the company is set up as a 
permanent entity; that is, it does not have a finite life. In addition, the 
structure permits shareholders to transfer the ownership of their 
shares to others, and allows managers to leave the organisation 
without causing major disruption to its operations. In other words, 
the separation of these two activities creates flexibility and 
continuity. 

Corporations have limited liability, which means that the owners’ 
personal wealth is protected, although if the corporation cannot 
service its debt then it can be liquidated. In this case, all creditors will 
be paid from the sale of company assets, and shareholders will 
receive only those funds that remain; that is, shareholders receive the 
residual funds on the winding-up of the company’s affairs. 


The ethics dilemma 
Ethics in general deal with morality, or the ability to know the 
difference between right and wrong. In the case of business, ethics 
relate to the moral principles by which a company operates. Many 
organisations possess a code of ethics that sets out the standards of 
professional conduct for employees to follow in dealings with other 
employees, stakeholders and customers. 

There are two main areas where ethical issues associated with 
companies most commonly arise: agency problems, and conflicts of 
interest. 


Agency problems 


Agency problems may arise when managers, who are hired as 
agents of a company’s owners (or shareholders) and are thus 
expected to work in the owners’ best interests, have different goals 
from the owners. To some extent this problem may be overcome by 
structuring the remuneration packages paid to senior management 
so as to be directly based on performance. In most cases the 
package would consist of a salary plus incentives and/or bonuses; 
the incentive might include share acquisition, so that a manager has 
a direct interest in the performance of the company. As an owner of 
the company, a manager will want it to succeed so that its value will 
increase, as they will in turn receive compensation from an increasing 
share price and an increasing dividend stream. 

An example of agency conflict would be when a managing 
director uses the company’s resources to fund their own personal 
interests in related companies. The funds for these expenditures may 
not be disclosed in financial statements, so that the owners and 
Stakeholders are unaware of the additional liability carried by the 
company. In this situation the company employing the managing 
director is unknowingly acting as a source of funds for the managing 
director's other ventures. 


Conflicts of interest 


Conflicts of interest arise when a manager or director uses 
information pertaining to the company to benefit themselves or 
another organisation. For example, a director and/or shareholder 
might try to persuade the company’s owners that a segment of the 
Organisation is not performing well and is unlikely to do so in the 
future; they could then suggest that it is in the company’s best 
interests for this segment to be sold to a consortium in which the 
manager or director has an interest for a nominal sum. 


There are a number of organisations that ensure that ethical 
behaviour is observed in the New Zealand marketplace. The FMA 
oversees the conduct of the financial markets to ensure that 
Operations are transparent and efficient, while NZX oversees publicly 
listed companies to ensure that they operate in an ethical manner. 
The companies themselves have trustees and auditors whose job it is 
to make sure that a true and fair picture of the company’s operations 
are portrayed in its literature. If trustees or auditors find inaccuracies 
that might affect the performance of the company, it is their duty to 
detail these problems so that suppliers, creditors and investors can 
make informed decisions. 


Financial markets 

Individuals, sole proprietorships, partnerships and corporations all 
receive and disburse funds. Surplus funds are put away for use at a 
later time. In today’s environment, people and businesses are using 
electronic means of transferring cash from one source to another. In 
each instance, banks facilitate these transactions. Banks do not 
operate in isolation, but are part of a market system which facilitates 
the flow of funds between entities within New Zealand and 
throughout the world. Being part of a market means the banks and, 
in particular, the corporations compete, create and transfer wealth 
and, in the process, face the risks associated with doing this. 

The modern financial system has developed as a consequence of 
the features of capitalism and the rights that it endows. These 
include: 
¢ the existence of private wealth 
¢ freedom of choice 
* incentives 
¢ efficient markets 
¢ the role of government. 


Each of these concepts will be discussed further below. 


The existence of private wealth 


Physical assets such as money, houses, cars, plant and machinery, 
and human capital in the form of education and intellectual property, 
are all forms of wealth. Historically, the proportion of ownership and 
wealth has oscillated between the state and individuals. However, if a 
pure market system existed, then all wealth would be owned by 
private individuals. 

Private wealth endows owners with legally enforceable rights. If 
wealth is owned by an individual, or organisation, then the owner has 
the right to decide how the wealth will be used. For example, if you 
own a house, then you have the authority to decide who will live in it. 
However, if you are renting the house then the owner has the right to 
ask you to move out. The same exists with any asset: the owner has 
the power to determine how and when that asset can be used. 

Furthermore, the ownership of private wealth means that 
individuals will utilise their own resources efficiently; that is, they will 
seek more wealth, not less. In this way, they will try to maximise their 
wealth by optimising its use and allocating their scarce resources in a 
manner that will provide more opportunities for everyone. In other 
words, by owning wealth, such as a car, you will look after it better 
than a tourist would look after a rental car. 


Freedom of choice 


A market system permits different options to be tried and different 
participants to freely enter and exit the market. In such a system, 
organisations and entrepreneurs will compete for scarce resources, 
and if their choice of investment alternative is successful, they will 
continue to invest in other projects. However, if bad choices are 


made, then the organisation will become unproductive and fail. In 
the market system, some people will succeed whereas others will fail. 
It is competition and successful decisions that determine the winners 
and losers. In this system, losers exit the market because there is no 
safety net to catch them if they fail and, therefore, they are 
prevented from continuing to inefficiently allocate scarce resources. 


Incentives 


Incentives are motivators — they motivate people to take risks. 
Without incentives, many people would undertake only the projects 
that they were convinced would succeed and, in the process, might 
implement only those projects generating a low level of profit. The 
workers would avoid the risky and more lucrative projects. Under the 
market system, incentives encourage workers to undertake riskier 
projects that would generate significantly higher profits. It is the 
motivation of increased profits which permits an allocation of scarce 
resources in such a way that the goods and services offered match 
those the consumer demands. Therefore, it is apparent to all that the 
allocation of resources has been careful, efficient and self-sustaining. 


Efficient markets 


In order for markets to work, all participants need to be informed, 
therefore an efficient market is said to be one where the price of any 
good (i.e. asset) fully reflects all information associated with it. 
However, the market consists of individuals whose interpretation of 
this information will differ, so that whenever goods are traded, it is 
the forces of supply and demand which will determine the price that 
will clear the market of all goods offered for sale. If prices do not 
reflect all information, based on the information individuals have 
received and incorporated into the price they expect to pay for an 


item, the market for the product may not be satisfied. In other 
words, the price may be too high for purchasers to pay or too low for 
sellers to accept. 

Government planners seek to have a market that is efficient by 
encouraging competition and the provision of good-quality 
information in order for traders to be confident they are in 
possession of all relevant facts. Some of the conditions this market 
should possess are that: 

* supply and demand determines the price of homogeneous goods 

¢ prices reflect all available information 

* many individuals and firms are able to trade 

¢ there are no transaction costs (or costs are minimal) 

* participants are free to enter and exit the market at any time. 

The presence of an efficient market implies that a person who has 
access to all available information is able to make a fully informed 
decision. However, there is no guarantee that the individuals 
themselves will make the right decision. Furthermore, in an efficient 
market, competition between traders provides the incentive signals 
to ensure resources are allocated efficiently so that the maximum 
benefit will be received. No resources will be wasted, because supply 
and demand will be equalised through the mechanism of price 
changes. For example, if the price of a particular line of goods being 
offered for sale is set properly, all the goods will be purchased; that 
is, the supply of the goods will meet the demand for them. 


The role of government 


The market system that has been described above is, in the main, 
self-regulating. However, there is still a role for a government to play 
to make sure that the market system operates properly. The tasks 
required from a government are to: 


* act as an umpire whenever disputes among traders in the market 
occur 

* maintain a legal system that enforces contracts and keeps the 
playing field level and fair 

* provide quality information disclosure so that market participants 
can make better decisions 

* maintain a defence system to protect the nation’s borders, as well 
as a police service to protect the public's interests 

¢ create a climate that will encourage individuals to engage in 
business by giving them the right to own property and operate in 
an efficient market, receive the full enjoyment of the incentives 
resulting from their labours, and have minimal disincentives such 
as compliance costs and taxes. 

The government should also grant solutions to economic problems 

that the market cannot or will not provide. Examples of these are 

public goods and externalities. Public goods are those products or 

services, such as education, health, bridges and roads, which may not 

generate a profit for the resources allocated to them. These goods 

are public because everyone usually has the right to use them and 

no firm or individual should be denied access. As a result, it is not 

possible to charge for the use of these goods, and therefore it must 

fall to the government to provide and maintain them. 

Externalities are those outcomes from the production and 
exchange of goods that are deemed to be undesirable, such as 
pollution or exploitation. They do not necessarily arise from the use 
of the market system as such. Pollution may occur because no single 
individual or firm owns the air or water. As a result, there is no 
incentive provided by the market system to keep the environment 
clean. This situation means that the polluter is able to charge less for 
the goods produced because they do not have to have systems in 
place to control the emissions. One way to overcome the problem is 
to regulate the polluters and prevent the production of any goods 


that pollute the environment. However, the ideal would be a market- 
determined price that would permit the goods to be produced at a 
price that would allow the firm to instal systems to minimise 
pollution while at the same time making a profit on its operations. 

In conclusion, a market system will affect the decisions of 
individuals and firms on the one hand, but on the other hand the 
main outcome of a competitive system is a more efficient utilisation 
of resources that provides greater community wealth. This system 
permits an optimal economic solution to resource allocation, and is 
also an ethical solution because it encourages responsible behaviour 
by individuals in order to succeed. For example, if traders do not 
have a good reputation, then the market will punish them by not 
allowing them to trade and make a living. In addition, an efficient 
market only discriminates on the price an individual is prepared to 
pay for goods, thus making it a fair system that requires only an 
individual's ability and willingness to work hard for them to be 
successful. 


Careers in finance 

It can be seen from Table 1.2 that there are a number of interesting 
occupations that can be found in the finance industry. Employment 
opportunities commonly exist with industrial and other companies, 
within the securities industry, and with banks. Some of the positions, 
and the activities associated with them, are also described briefly. 


Table 1.2 Career opportunities in finance 


Organisation Position Activities 
Companies Financial analyst Preparation and analysis of a company’s 
financial plans and budgets. Assessment of 
a company’s risk—return profile. 
Cash manager Maintenance, control and optimisation of a 
company’s daily cash balances. 
Credit manager Credit application evaluation, and 
management of accounts receivable. 
Project Evaluation and recommendation of 
analyst proposed projects. 


Securities Financial planner Advice to clients regarding budgeting, 
investment, insurance, real estate, taxes, 
retirement and estate planning. The 
development of financial plans to meet 
clients’ requirements. 


Sharebroker Agent for buying and selling securities, as 
well as advising clients on their financial 
affairs. 


Securities analyst Analysis of economic activities and their 
effect on industries’ and companies’ shares 
and other securities. Provision of advice to 

securities firms and their customers, fund 
managers and insurance companies. 


Investment bank Advice on mergers, acquisitions and 
analyst divestitures in addition to other business 
and economic issues. Origination, 
development and sale of new issues for 
clients. 


Banks Customer service supervision of loans, 
mortgages, deposit and investment 
accounts. Supervision of branch banking 
operations. 


Evaluation of the credit of personal and 
business loan applications. Overseeing 
the credit relationship between business 
customers and the bank. 


Conclusion 

The purpose of this chapter was to lay the foundations of the areas 
to be covered in this book. Finance is described as involving the 
allocation of financial and real assets over time. One objective of 
finance is to acquire funds at the lowest possible cost and to use 
these funds efficiently to obtain the desired benefits from the 
investment. By its very nature, finance is interdisciplinary and draws 
primarily on accounting and economic principles in order to obtain 
the information from which informed decisions concerning the 
financing and investment of assets can be made. None of these 
decisions can be made in isolation, and the financial markets play a 
pivotal role in determining the allocation of scarce resources. Both 
individuals and organisations (at all levels of the organisational 
segment) make similar financial decisions and, as a result, both 
segments benefit from some knowledge of the regulations 
governing the business environment. 

The next two chapters of Part 1 provide an overview of financial 
markets and the financial intermediaries that assist with the receipt 
and disbursement of funds between borrowers (issuers) and lenders 
(investors). No individual or organisation operates in isolation, and it 
is important that the financial environment in which they operate is 
understood. 

Part 2 covers the tools required to value financial decisions. These 
chapters help you to understand time value of money and how it 
affects financing and investment decisions. For example, time value 
of money techniques help us to understand how interest is charged 
on things like a student loan or a home mortgage, how a savings 
goal can be achieved, and so on. 

Personal finance is introduced in Part 3 to help you to plan for 
your own financial well-being. Financial decisions involve differing 
levels of risk, and Chapter 6 describes the relationship between the 


risk of an investment and the returns required by investors. Chapter 
7 describes the short-term and long-term financing requirements of 
individuals, such as financing the purchase of a house or planning for 
retirement, then concludes by covering financing requirements and 
the development of a business plan for purchasing a small business. 

Finally, in order to complete the progression from the individual 
financial decision-making, the investment and financing aspects of 
larger companies will be described. Part 4 commences with an 
overview of the goal of the firm and the role of the financial 
manager, before describing the management of the firm’s short-term 
resources and the financing of the firm. Part 5 comprises two 
chapters, which deal with investment in long-term assets, such as 
plant and equipment. The analysis of potential investments is an 
important process that Is critical in ensuring that anticipated returns 
will be sufficient to meet financing costs. 


SELF-TEST QUESTION 


ANSWER TO SELF-TEST QUESTION 


Personal 


Sole proprietor/partnership 


Corporations 


Define the term finance. 
How does financial decision-making differ from decision- 
making concerned with real resources? 
List and describe the four levels of financial decision-making. 
What are the basic foundations of a market system? List and 
describe them. 
Explain how the financial markets and financial intermediaries 
assist individuals and companies. 
What do the words decision to invest mean? 


7 How does studying finance assist an individual in managing 
their financial affairs? 

8 Compare and contrast the disciplines of finance and 
accounting. 

9 Describe the dividend imputation system that exists in 
Australia and New Zealand. 

10 Define the word stakeholder. 

11 Describe ethics and the role of ethics in a_ business 
environment. 


12 Builderup Ltd, a property development company, is 
constructing an apartment building and has been forced into 
liquidation. Who are the stakeholders likely to be affected, 
and how will they be affected? 


CHAPTER 2 


Financial markets 


M Learning objectives 

By the end of this chapter, you should be able to: 

Mi describe the broad asset classes for investment 

Mexplain the functions served by financial markets 

Midescribe the various types of financial markets, their 
operations and the instruments traded in them 

Widentify the market participants for each type of market 

Mi describe how an individual or company may participate in 
the financial markets. 


Introduction 
Over time, societies have developed markets to make the 
efficient exchange of goods and services between buyers and 
sellers possible. The prices of such goods and services are 
determined by the forces of supply and demand. 
The types of market in a modern economy can be classified 
as: 
* product markets for manufactured goods and services 
¢ factor markets for the factors of production of labour and 
capital. 
For a market economy, prices act as a signal to direct resources 
to their best use. 


We will consider one part of the factor markets, called the 
financial markets, that deals with financial assets. In this chapter 
we discuss the role of financial markets and the financial assets 
that are bought and sold in them. Markets are important as, with 
the aid of intermediaries, they enable the transfer of funds 
between those needing them and those with a surplus. This 
transfer of funds involves many types of financial assets. 


Financial assets 

We have discussed financial assets previously, in Chapter 1. An 
asset is defined as anything of value in exchange, and can be 
either of a tangible or an intangible type. Tangible or real assets 
are resources such as buildings, land and commodities. Financial 
assets are intangible ‘paper’ claims to a portion of the ownership 
of an underlying real asset. So real and financial assets are 
linked together; for example, when a company issues a debt or 
equity security to acquire the funds to invest in real assets such 
as anew machine. Figure 2.1, reproduced from Chapter 1, shows 
the linkages between real and financial assets and the 
participants in the financial system. 

Financial assets, often referred to as financial instruments or 
securities, enable the transfer of funds from units with surplus 
funds (lenders) to units that are deficient in funds (borrowers). 
The borrower is the entity who agrees to make future cash 
payments to the lender and issues the security to the lender. The 
lender can retain the security and also be the investor. Or the 
lender can resell the security so that another person becomes 
the investor or holder of the financial asset. It is important for 
the modern financial system to have a wide range of financial 
assets with different return, risk and time characteristics to meet 


the needs of the lenders or investors and the borrowers. Here 

are some examples of financial assets: 

* a share issued by listed New Zealand telecommunications 
company Spark 

¢ aloan by the BNZ bank to a student to buy a car 

¢ a bond issued by the New Zealand government. 


Individuals 
Buy Buy 
Sell Flow t funds Sell 


: . Issue Financial 
Financial assets <————» intermediaries Real assets 


Buy \ Sell Flowoffunds  Sell_ “ Buy 
Corporations 


Figure 2.1 The parties involved in the acquisition of real 
and financial assets 


Debt versus equity claims 

The claims of financial asset holders fall into two basic types: 
debt and equity. A debt instrument is one where the holder has 
a contractual entitlement to future cash flows from the 


borrowing issuer. New Zealand government bonds, Treasury 
bills, and a car loan are all examples of debt instruments. The 
holder of a bond is paid fixed payments, usually every six 
months. At end of the term, or at maturity, the borrower repays 
the individual, company or government their principal (based on 
its face value or par value). 

A short-term debt instrument called a bill has a life or 
maturity of up to a year, is issued at a discount to face value, 
and is often called a discount instrument. This means no 
interest is paid during its lifetime, but at maturity the repayment 
includes both principal and interest. As an example, a 90-day bill 
may be sold (issued) by a company for $95 000 to an investor to 
raise debt funds for the company. At maturity after 90 days, the 
investor receives $100 000 (principal plus interest) from the 
company or an agent acting on the company’s behalf. 

An equity claim requires the issuer to pay the holder an 
amount based on earnings after the debt holders have been 
satisfied. The issuer is not obligated to pay an equity claim, and 
hence it may be referred to as a residual claim. An ordinary 
share, sometimes referred to as common stock, is an example of 
an equity claim; it represents part-ownership of a company and 
appears on the company’s balance sheet as a financial asset. 
Note that government bonds and bills are often misleadingly 
referred to as government stock, but they are, in fact, debt 
instruments and appear on the government's balance sheet as 
liabilities. The advantage of holding shares for an investor, on 
the one hand, is that shareholders may benefit from any 
increases in the companies’ asset values or profitability and they 
may receive periodic payments (dividends). On the other hand, 
the debt holders are paid their fixed dollar amount before 
equity holders, but do not share in any gains. 


Prices of financial assets 


The prices of financial assets are a reflection of future cash flows 
and their degree of certainty. The pricing includes estimates of 
risk associated with the cash flows. A common approach to 
finding a current value or the current worth of a financial asset is 
to use the time value concepts discussed in Chapters 4 and 5, 
and discount future expected flows so that the sum of the 
present values of the expected future cash flows is the price. The 
type of financial asset and the characteristics of the issuer will 
determine how certain future cash flows will be. We regard debt 
instruments issued by governments as free of default risk, or 
risk-free, as the cash flows to the holder are certain. 

However, such financial assets are not free from other types 
of risk, as changes in interest rates can affect the prices of 
financial assets. It will be seen from the formula for finding the 
price of a bond in Chapter 5 that if the interest rate changes, it 
has a direct effect on the bond's price. Generally, if interest rates 
go up, bond prices go down and vice versa. So, we say there Is 
an inverse relationship between bond prices and interest rates. 
Assume that a long-term government bond such as a three-year 
bond with a coupon rate of 5% is sold in the market before its 
maturity, and the market interest rates have moved upwards to 
8% since its issue. The price of the bond will decrease 
consequently and the seller will be facing a capital loss. 

In addition, if an investor bought a bond issued in a foreign 
currency (such as the US dollar) then the investor faces another 
risk — called foreign exchange risk — that exchange rate changes 
will adversely affect its cash flows. 


The roles of financial assets 


An important role of financial assets is to aid the transfer of 
funds from those with excess funds to those deficient in funds; 
for example, to those who need funds to invest in capital 
projects. In addition, they aid in the transfer of risk for market 
participants (to be discussed later in the chapter). 


Financial markets 

A financial market is a market that trades in financial assets. It is 
not essential for a financial market to exist in order for financial 
assets to be created and exchanged, but in most economies 
financial assets are created and then traded in some type of 
financial market. Financial markets play an important role in 
helping businesses and governments to raise new funds, as well 
as allowing investors to trade among themselves. The 
development of financial markets has also made the exchange 
of value of goods and services much easier. The existence of 
financial markets improves the attractiveness of financial assets, 
both for prospective buyers and for sellers. The market that 
deals with the immediate delivery of financial instruments is 
called the spot (cash) market; for example, the stock market. The 
markets that deal with financial instruments for delivery at some 
future date are called the derivative markets and will be 
discussed later in the chapter. 


The roles of financial markets 


Reduction of costs 


One of the key roles of a market is the reduction of transaction 
costs for the participants. The existence of a market reduces 
both the search and information costs for the buyers and sellers. 
The lenders, or buyers, of financial assets do not have to spend 


large resources to determine the creditworthiness of the 
borrowers or sellers of the financial assets. Nor do they have 
large costs in locating the borrowers. An organised exchange 
can do this task for them and lower the cost through economies 
of scale. In addition, exchange rules that protect the financial 
safety of market participants help lower costs. 


Establishing prices 


Markets help to establish prices for financial assets. This is 
another key role known as price discovery. By having a market 
where many similar securities trade at the same time, buyers and 
sellers can establish a fair market price at any one time. In other 
words, by having securities with similar formats for the contracts 
they represent, traders can compare prices and a fair price can 
be established. For example, this can be for listed company 
shares or the price of money (interest rates). We talk about deep 
markets if there are many securities bought and sold at one 
time, and thin markets when low volumes of financial assets are 
being traded. 

The existence of numerous traders who are actively trading is 
another aspect of markets that helps establish prices. If traders 
see a security for sale that they believe is temporarily 
undervalued, they will buy the security. This demand for the 
security will cause its price to rise. And traders will keep buying 
the security until its price rises to what they believe is a fair 
market price. Likewise, if traders believe a security is overpriced, 
they will sell it, causing its price to drop. Again, they will keep 
selling it until its price has dropped to what they believe is a fair 
value. 

With the expanded markets, such as the international markets 
for financial assets, provided such markets are free from trade 


restrictions, then the principle of arbitrage should ensure that 
equivalent financial assets being bought or sold in different 
markets have similar prices. The term arbitrage refers to the 
process of simultaneously selling overpriced assets and buying 
the same or similar assets that are underpriced elsewhere. For 
example, the New Zealand Spark ordinary shares are listed on 
the New York Stock Exchange in the United States, and the 
process of arbitrage ensures that the price of Spark in New 
Zealand and in the United States is similar, barring transaction 
costs and exchange rates. 


Maintaining liquidity 
The liquidity function is an important component of any market. 
Liquidity refers to the ease of selling a financial asset for cash, 
so that a /iquid asset is one that is easily converted into cash. An 
iiquid asset is one that is not readily converted into cash, and 
the seller might have to accept a large drop in price and/or wait 
for some time before a buyer can be found. If a financial market 
is liquid, this means financial assets can be traded readily 
without overly affecting prices. During the global financial crisis, 
financial institutions tried to sell financial securities for funds, 
but the liquidity of the securities had ‘dried up’ so the 
institutions sold them far below their previously recorded 
market price. The drying up of market liquidity was one of the 
reasons the credit crisis spread from the United States to other 
parts of the world. Many real assets such as residential property 
are regarded as mainly illiquid, as well as some financial assets 
such as shares that are closely held by one entity. 

So, the more liquid the security and the lower the cost of 
trading, the more efficient a market can be in pricing securities. 
As a result, markets can increase investment opportunities by 


providing a large range of financial assets with different 
characteristics of return and risk to interest both borrowers and 
lenders. By having a wide range of financial assets the markets 
fulfill an intertemporal function; in other words, they allow 
consumption for savers to be smoothed over time. For example, 
individuals, instead of consuming all of their income today, 
could invest the surplus in shares and over the next few years 
they could gain extra income by selling off parcels of shares. 


Transfer of risk 


The financial markets also allow for the transfer of risk from 
those wishing to reduce risk by hedging to those who are 
willing to take risks. One important example of this is the 
development of products and markets that deal with risks 
associated with increased volatility in interest rates. Products 
such as forward contracts are available which fix the price of 
foreign currency today but are not completed until some future 
date. Using forward contracts, importers can lock in a foreign 
currency price today and remove the risk of the domestic 
currency dropping in value when they have to pay for their 
imports. 


Market participants 


Households, companies and partnerships, governments and 
supranational bodies such as the World Bank can either borrow 
or lend through the financial markets. They can deal directly 
with the markets or through an intermediary. If they are 
individuals with small amounts, then they deal in the markets 
that cater for relatively small amounts, called retail markets. For 
institutions dealing in large amounts, for example $100 000 or 
more, the wholesale markets are available, where the larger 


denominations can lead to lower transaction costs. Institutions 
can also buy large amounts and break them into smaller parcels 
for individuals. 


Types of financial market 


Financial markets can be distinguished in a number of ways. 

¢ Time frame. 
For example, the market for short-term debt is called the 
money market and deals with debt securities of less than a 
year in maturity. The market for longer-term instruments is 
called the capital market. 

¢ Type of financial claim. 
For instance, debt markets and equity markets are so called 
because of the instruments traded in them. 

¢ Newly issued or existing claims. 
For example, there is a primary market for newly issued 
securities. It is usual for a financial institution to be involved in 
the issue (i.e. sale) of new securities or the raising of funds for 
a company or government department. The secondary 
market for existing securities allows the lenders or investors 
to change their holdings of securities over time as well as 
performing a price discovery role. 

¢ Cash or derivative markets. 
For example, banks quote spot FX (foreign exchange) rates, 
and they also quote derivative FX contracts for rates in a 
month's time. 

¢ Organisational structure. 
For instance, a market can be an auction, dealer, or 
intermediated market. Dealers may help market liquidity by 
being willing to buy or sell securities. 


Money markets 

Money markets deal with the trade of short-term debt 
instruments that are usually highly liquid with maturities less 
than a year. So the term ‘money’ is a misnomer. This market Is an 
important source of short-term funding for companies as well as 
for governments. Cash flows and outflows rarely occur at the 
same time, so the money markets help to solve this problem. 
Creditworthy companies looking for short-term finance can 
borrow money in this market by issuing debt securities of large 
denomination called bank bills in its primary market. Wealthy 
individuals and financial institutions lend the companies money 
on a short-term basis by buying these securities. In addition, 
companies with temporary surpluses of funds can invest in these 
short-term instruments: if their circumstances change and they 
need the funds back, then the money market instruments can be 
sold quickly in the secondary market with little loss of value as 
they have little liquidity risk. Because of this and other factors, 
such as the large volume of securities being traded (deep 
markets), money market participants accept lower returns 
because of perceived lower risk compared with long-term 
markets. This means the rates on money market securities are 
generally only a small percentage higher than the rates on 
comparable short-term government securities. 


Market operation and participants 

The money market operates through a network of phones and 
electronic screens. Market players buy and sell on their own 
behalf as dealers, as well as being brokers for their clients. This 
type of market, having no formal structure and no physical 
location, is known as an OTC market (over-the-counter). One of 
the features of an OTC market is that there is no formal structure 


to guarantee payment of bought and sold financial assets. The 
market depends on the trustworthiness of the participants to 
meet the payments. So the main market participants are the 
financial institutions, the government and large companies. 


Types of instruments traded 


In the New Zealand money market, types of instruments traded 

can be grouped into: 

¢ cash and repos 

¢« the New Zealand government (Crown) instruments of 
Treasury bills 

¢ corporate bill instruments (mainly bank bills) 

¢ certificates of deposit (CDs) 

* promissory notes (commercial paper). 

These short-term debt instruments are discount instruments, 

priced using the techniques discussed in Chapter 4 . 


Table 2.1 Money market instruments in New Zealand 


Treasury bill 
Bank bill 


Funding government expenditure 


Short-term borrowing and investing 


Certificate of deposit | Asource of short-term funding for banks 


Promissory note A source of funding for companies with a good credit 
rating 


Capital markets 

The capital markets are made up of the equities market 
(otherwise called the share market or stock market), the bond 
markets (debt markets), and other markets involving financial 


instruments with maturity greater than one year. These markets 
deal with the savings for longer-term investment plans for 
investors and longer-term financing of large amounts for 
companies, generally longer than one year in maturity. 


The debt markets 


Many long-term debt instruments in New Zealand are traded in 
an OTC market. As in the case of the money market, this trade 
takes place via electronic screens and by telephone. In addition, 
the New Zealand Exchange company NZX that operates the 
stock market (NZSX) also operates the debt market (NZDX) and 
has an increasing number of listed debt instruments. How bond 
traders price these instruments is discussed in Chapter 5 . These 
can be bought through an NZX adviser. The main participants in 
the bond market are the New Zealand Reserve Bank, the 
government, financial institutions and overseas investors. 


Types of instruments traded in the debt markets 


Again, the instruments traded can be classified as Crown or non- 
Crown instruments. The Crown instruments are government 
bonds, usually three- and ten-year maturity, inflation-indexed 
bonds and retail Kiwi bonds. The minimum bid amount of $1 
million for government bonds can be broken down into smaller 
parcels by financial institutions for the small investors in the 
secondary markets. The corporate, local government and state- 
owned enterprise (SOE) bonds are issued as a way of meeting 
these bodies’ long-term funding needs. The majority of the 
securities traded are government bonds where a good 
proportion is held by non-residents. The market for government 
bonds has become reasonably liquid since deregulation in 1985. 


Investors holding the retail instruments inflation-indexed 
bonds reissued in 1998, and the retail Kiwi bonds first issued in 
1985 by the government, tend to retain them to maturity. For 
the larger corporations and SOEs, the bond market is relatively 
illiquid with little trading. If bonds are traded, then there is a 
margin over the yield on government bonds due to the 
illiquidity and higher default risk. In other words, if the 
government bonds are yielding 4.5% per annum (the risk-free 
rate), and corporate bonds are yielding 7%, a risk premium of 
2.5% is required over and above the government bond yield. 

In recent years many companies have obtained financing by 
issuing capital notes in New Zealand. These debt instruments 
pay a fixed rate of interest just like bonds but rank below all 
other debt offerings of the company, just above the equity 
holders in the event of the company becoming insolvent. So the 
interest rate on capital notes generally contains a premium over 
the risk-free rate to reflect this risk. In addition, at their maturity 
date, the holder may have the option of holding the notes for 
another period but at a new interest rate, or may be able to 
convert them into shares, generally at a discount to the share 
price at maturity. 


The equities market 


As with the other financial markets, the equities market involves 
the trading of financial assets known as shares or common stock 
or equities. Often the equities market is known as the share 
market or stock market, but these days it often trades other 
instruments such as debt as well as shares. Equity financing by a 
company is another way of raising funds for the company, 
generally at higher cost compared with debts due to factors 
such as dividends being paid out of after-tax income, unlike 


debt interest payments that are deducted from income before 
tax is calculated, and the issue costs. Note, however, that the 
subsequent trading of the shares on an exchange does not 
provide any more funds for the company. 


Types of equity traded 


Equity instruments traded are ordinary shares, options, rights, 
preference shares and convertible notes. The last two are called 
hybrid securities as they possess features of debt and equity. For 
the investor supplying funds to the company, ordinary shares 
represent a claim on the residual cash flows after all of the other 
expenses — such as debt, costs of goods and services, and taxes 
— have been met. In addition, a share represents an ownership 
stake in the company and, indirectly, the right to a voice in the 
overall management of the company. 

Preference shares, which are no longer common in New 
Zealand, receive a fixed dividend only after payments to debt 
holders have been made, but before any payment to 
shareholders. Preference shares are similar to debt but have 
some features of equity — there may be no maturity date and 
payments of dividends are not legally binding as with debt. 

A convertible bond or note is a debt instrument that allows 
the investor to convert debt into equity at maturity at a 
predetermined ratio. For this reason, they are often included as 
equity in the balance sheet of the company. 

When a company wants to raise funds by equity instead of by 
debt, it can issue new share capital in the primary market. 
Examples of this are the flotation of new shares to the investing 
public, and rights issues where shareholders are offered 
additional shares as a percentage of their current holdings. 
Occasionally, companies sell shares directly with the help of an 


institution that ‘places’ them with a small number of banks and 
other investment institutions. This may reduce costs and the 
time taken to raise the funds. In a primary issue, the company 
receives the proceeds from the sale of equity minus the issue 
costs. Existing listed shares are traded between investors in the 
secondary market of the stock market but the company receives 
no direct benefit. However, without the existence of a secondary 
market, investment in shares could be far less, because investors 
would not be able to liquidate or change their shareholdings 
easily. So, shares listed on an organised exchange such as the 
NZSX are more liquid, an important attribute when listed shares 
are compared with unlisted shares. 


Market operations and participants 


Participants in the equities market are individuals, companies, 

and institutional investors such as the large New Zealand 

insurance company AMP The importance of institutions has 

increased in the stock market as the pattern of investing is 

changing from individuals holding shares directly to individuals 

holding shares in such assets as unit trusts and superannuation 

funds. Currently, there are several ways in which an individual 

can invest directly in the stock market. These vary according to 

the cost and the share advisory service. They are: 

¢ a full advisory service where an individual uses a client adviser 
with a share broker to help with share purchase/sales and 
management 

¢ a telephone trading account where an individual places orders 
with or without advice 

¢ an online trading account where an individual can make 
trades via the internet. 


Often share brokers’ web pages include research analysts’ 
reports, giving analysis of companies with recommendations to 
assist investors in making their decisions. 

lf, for example, you want to trade shares directly over the 
telephone, you will tell the broker which shares (and how many 
of them) you wish to buy or sell, and you will inform the broker 
at what price, or within what price range, you will buy (or sell) 
them. For selling shares in New Zealand, share brokers require 
your personal financial identification number (FIN), which has 
been given to you by the share registry, as well as your common 
shareholder number (CSN) for the company whose shares you 
intend to buy (or sell). This is because an electronic record of 
share ownership is now in place in New Zealand. 

After you have made a share transaction over the telephone, 
the share broker will notify you of the details, via post or email. 
Later, you will receive an official legal contract for the 
transaction. Share traders will receive a share statement, similar 
to a bank statement, from the share registry, usually within a 
week of any new transaction. Generally you need to set up an 
account before trading and a broker will charge a percentage 
commission, usually based on the value of shares bought or 
sold. 

Online brokerage rates are generally a smaller percentage 
than those charged for telephone trading — for example, 0.3% 
rather than 0.7% — and there is a smaller minimum dollar fee for 
each transaction if you choose to trade via an online share 
account. Currently you will need to give details on the internet 
broking form as to whether you are placing a ‘buy’ or a ‘sell’ 
order, how many shares you wish to trade and on which stock 
exchange (New Zealand's or Australia’s), the share code and 
whether you want to buy or sell at the current market price or 
prefer to place a limit on the price you buy or sell at. Information 


on how many buy orders and sell orders there are and on the 
depth of trading for each share is generally available for regular 
internet share traders to use. There are advanced trading 
options available; for example, a Stop Loss order that permits a 
share trader to place a sell order into the system at a specified 
price for a share, which will only be carried out if the selected 
share trades at or below the specified trigger price. 

NZSX operates a continuous auction market with the use of 
electronic screen trading from exchange members’ offices 
throughout New Zealand, currently between the hours of 10.00 
am and 5.00 pm. Electronic trading matches orders of buyers 
and sellers on an established price and time priority framework. 
Market clearing, settlement and registration are handled 
electronically. Both the FMA and the NZX oversee and regulate 
the New Zealand stock exchange. Share price quotations and 
market indices, such as the one for the top 10 companies in 
New Zealand called the S&P/NZSX10, can be found in major 
daily newspapers. 


Foreign exchange (FX) market 

This market is the most active of the financial markets. Foreign 
currency is bought and sold in large volumes virtually every 
minute of the day through a vast system of telephones and 
computers that form the OTC FX market. Because of the large 
volume of transactions (in 2013 over $5.3 trillion per day 
worldwide) and the rapid flow of information between traders, 
this market is very efficient and acts like a centralised market. 
Originally this market dealt with the exchange of currency as a 
result of commercial or financial transactions; in other words, 
trade transactions. Now it is dominated by cash flows between 


institutions, of which trade flows are a small part. As it is an 
over-the-counter market, it is not formally regulated. 


Market operations and participants 


The major players in the FX market are individuals and firms 
involved in international transactions, banks and non-bank 
dealers, and the government. The dealers in the banks and non- 
bank financial institutions act as principals in the FX market by 
quoting two-way prices (the prices at which they are prepared to 
buy and sell currency), with the major banks handling the 
greatest volume. The difference between the two prices is called 
the spread. For the retail investor, foreign exchange quotes are 
displayed in the major banks, and the spread between the buy 
and sell quotes represents the bank's fee. For larger wholesale 
FX transactions the spread is usually smaller. 

The exchange rate is the price at which a foreign currency 
can be exchanged for another. It can be quoted in two different 
ways: a direct quote is when the foreign currency is written in 
terms of the local currency. For example, for a US manufacturer 
in the United States wanting NZ dollars, 1 NZ dollar = 0.60 US 
dollars is a direct quote for the NZ dollar. An indirect quote is 
when the local currency is written in terms of the foreign 
currency. For the US manufacturer, the quotation 1 US dollar = 
1.66 NZ dollars is an indirect quote for the NZ dollar. Notice that 
quotes in New Zealand are written as indirect; for example, a 
New Zealand manufacturer who wants to buy US dollars is 
quoted 1 NZ dollar = 0.60 US dollars. Most currencies in the 
world are expressed in relation to one US dollar per unit of local 
currency, i.e. as direct quotes, except some former British Empire 
countries. This is because the US dollar is accepted in most 
countries. For two non-US currencies, say New Zealand and 


Malaysia, NZ dollars are first converted into US dollars and then 
into Malaysian currency. 

In small open economies such as New Zealand's, exporters 
and importers are particularly affected by changes in foreign 
exchange rates. For example, New Zealand dairy exporter 
Fonterra experiences increased export earnings when the New 
Zealand dollar falls in value relative to the currency of its main 
customer, the United States. Conversely, the value of Fonterra’s 
overseas sales falls when the value of the New Zealand dollar 
rises. Similarly, importers experience changes in the value of 
their overseas purchases whenever the New Zealand dollar 
foreign exchange rate changes. To protect their cash flows from 
fluctuations in the exchange rate, many exporters and importers 
use risk-management instruments. 


Types of instruments traded 


Instruments traded can be traded on the spot market for 
immediate delivery, or on the forward market for future delivery. 
For instance, the spot exchange rate is the exchange rate for the 
spot FX transaction, and the observed interest rates are called 
the spot interest rates. In reality, the convention for payment for 
a spot transaction such as FX is settlement within two working 
days. Forward markets deal with forward contracts: agreements 
by two parties to carry out a financial transaction at a future 
(forward) point in time. Contracts traded, such as forward FX, are 
examples of derivative instruments, which are discussed in the 
next section. Such contracts have been developed to manage 
the increased risk of losses for individuals and institutions arising 
from large fluctuations in economic variables such as interest 
rates and foreign exchange rates. 


Foreign exchange rates have been very volatile in recent years 
as there is a large number of factors that affect the exchange 
rate, including the relative inflation rates, the relative interest 
rates between countries, a country's monetary policy (discussed 
in the next chapter), and the forces of supply and demand. A 
method of handling the risk associated with adverse changes in 
foreign exchange is discussed in the next section. 


Derivative markets 

So far, we have considered the spot or physical markets for 
financial instruments. With the development of economies and 
international trade, and the need to manage risk associated with 
adverse price changes, contracts have been introduced that give 
the holder the obligation or the choice to buy or sell a financial 
instrument at some future date. The price of such contracts is 
derived from the underlying financial assets, interest rates or 
financial index. These contracts are called derivative 
instruments and can be traded in their own derivative markets. 
Futures and options are common types of derivative. Borrowers 
and lenders can use these products to manage risk associated 
with their capital market transactions, as well as risks arising 
from changes in interest and exchange rates. Such contracts can 
be thought of as insurance-type products. 


Types of derivative instruments 


A futures contract is a legal agreement to buy or sell a specified 
amount of a product at a specified price at some predetermined 
date in the future. So, the price of the product is fixed today, but 
the transaction will occur at a predetermined date in the future 
called the settlement date or expiry date. An early example of a 
futures contract occurred in Japan in the 1600s when the 


Japanese rice farmers locked in the price of rice before harvest 
by an agreement with the buyers. The first futures contracts 
were based on agricultural commodities such as sugar, but at 
the present time the majority is based on financial instruments 
or indices. 

To illustrate, Company X wants to buy an asset ABC and there 
is a futures contract traded on the futures exchange where the 
underlying product to be bought or sold is asset ABC. The 
contract's settlement date is three months from now. So 
Company X buys the futures contract and another company, Y, 
agrees to sell Company X the futures contract by way of the 
futures exchange market and to deliver the asset in the future 
for the price of $1 000. So $1 000 is the futures price, and at the 
settlement date Company Y will deliver asset ABC to Company 
X. 

If the future price of asset ABC in the physical market 
increases before the settlement date, then the company that has 
bought the futures contract will make a profit. In this instance, 
the seller of the futures contract for asset ABC will realise a loss 
as they have agreed to sell at $1 000 whereas the futures price 
may now be $1 500. If, on the other hand, the price of asset ABC 
decreases to $800, then Company Y will make the profit as it has 
agreed to sell at $1 000 and Company X has to buy at $1 000. 

In the jargon of the futures markets, we say that when an 
investor buys a futures contract — that is, agrees to buy at the 
future date — they are in a long position or long futures position. 
If, instead, the investor's opening position is an agreement to 
sell something — that is, the sale of a futures contract — they are 
said to be in a short position or short futures position. 

In general, if the futures price increases before the settlement 
date, then the buyer of a futures contract will make a profit. 
Likewise, if the futures price decreases, the seller of a futures 


contract will realise a profit. However, if they held positions in 
the underlying physical markets then any loss they made in one 
market would be offset by a profit made in the other market. 
This is the basis of hedging, to be discussed further on in the 
chapter. 


The operation of the market 


Futures are sold through organised exchanges. The NZX has an 
NZX derivatives market, where it offers a range of futures and 
options on dairy products as well as some derivatives on New 
Zealand equity indices and companies. The Australian futures 
market that is part of the Australian Stock Exchange (ASX) also 
offers New Zealand derivatives on short-term interest rates, 
bonds and electricity contracts. One of the largest futures 
exchanges, based in Chicago and owned by CME Group, has a 
huge range of futures contracts from oil futures to futures 
providing protection from hurricanes. Another derivative market 
that is OTC involves the major banks, which offer forward 
contracts and swaps. Forwards are discussed later in this 
chapter. 

A futures exchange is an organisation composed of members 
holding seats on the exchange. Seats are traded on an open 
market, and individuals who want to become members and who 
satisfy the exchange rules for financial integrity may buy seats. 
Each exchange works out what kind of goods it will trade and 
the contract plans for each of those goods. The products offered 
by the exchanges are therefore standardised ones, with the 
quantity, quality, time, and place of delivery of the goods for the 
contract being specified at the outset. 

Examples of contracts offered by the ASX are shown in Table 
2.2 on the next page. 


Table 2.2 Contracts offered by the ASX as at July 2015 


NZ 90-day bank bill futures NZ 90-day bank bill futures 


NZ 3-year government bonds NZ 3-year government bonds futures 


NZ 10-year government bonds NZ 10-year government bonds futures 


Eastern Australian Canola 


(Source: www.asx.com.au/prices/asx-futures.htm) 


Margin requirements 


To enter into a futures contract, the buyer or seller does not 
have to put all the money up front, but is required to provide 
the member of the exchange, the broker, with a deposit called 
an initial margin. In addition, if the underlying instrument has 
changed in price, the client is required to top up this initial 
deposit with the broker on a daily basis. This process is called 
marking to market. If the client's credit has declined, then they 
will have a margin call and will need to supply extra funds. This 
process protects the clearing house. As a consequence of this 
margin process, where the deposit might have a value equal to 
5-10% of the goods represented by the contract, small changes 
in the underlying asset may be magnified. This is one of the 
reasons why derivatives are perceived as being risky, although 
their basic functions are risk reduction and transference: holders 
of futures contracts may be called upon to provide funds on a 
daily basis. 


The role of the clearing house 


The trade from a client must be executed through a broker who 
is usually a member of the exchange. So the two parties to the 
transaction may be in different physical places and not know 
each other. This raises the problem of creditworthiness and 
whether the traders will perform as they have contracted to do. 
To solve this problem, every futures exchange has a clearing 
house. The clearing house is a separate financial institution that 
guarantees the contract performance of both parties. Figure 2.2 
shows the linkages between the parties involved in a futures 
contract. 


Fulfilment or closing out a contract 


A futures position, once entered into, can remain open until 
maturity when the contract must be carried out; that is, the 
underlying instrument must be either bought or sold according 
to the contract's specifications. However, most futures contracts 
are settled (closed out) by a reversing trade. This means the 
buying or selling of a similar contract that has delivery in the 
same month but is the opposite of the original trade. Recall 
Company X that bought a futures contract for asset ABC. It 
would sell a futures contract for ABC that it would obtain 
through the futures market before, or at, the expiry date. Rarely 
is there physical delivery of the underlying asset. 


Buyer submits order to: Seller submits order to: 


Automated trading system 
matches orders, 


Orders confirmed records trades 
as executed 


B Contract Clearing house Contract 
to se reconciles trades to buy 


Figure 2.2 The process of trading futures contracts 


Participants in the futures market 


Who uses derivatives? Hedgers, speculators and arbitrageurs are 
the terms for the important market players. A hedger is a market 
player who wants to protect an existing position from future 
unfavourable price movements. This could be a commodity 
producer, such as the New Zealand company Fonterra (dairy 
products), or a commodity consumer, such as the New Zealand 
manufacturer Fletcher Building Ltd (steel). So they may use 
futures contracts to hedge in order to protect their position in 
the physical or cash markets. To perform a hedge, a market 
player needs to take an equal and opposite position in the 
futures market to the one held in the physical market. 

There are two types of hedge — long and short. In a long 
hedge, the market player takes a /ong (buy) futures position to 
offset an existing short position in the physical market. For 
example, a steel manufacturer could buy iron ore futures 


contracts today to lock in the buying price for iron ore they wish 
to buy in one month. In a short hedge, the market player takes a 
short (selling) futures position to offset an existing long position 
in the physical market. For example, Fonterra could enter into a 
futures contract to sell butter (in market jargon, to short butter) 
to offset an existing long position in the physical market with 
the actual stocks of butter it holds and protect itself from any 
decline in the price of butter. Alternatively, a fund manager 
holding a portfolio of stocks and intending to sell them in two 
months, could hedge against stock prices falling by selling stock 
index futures contracts. 

It is important to realise that a hedge involves offsetting 
transactions — any loss you make in one market is offset by your 
gain in the other market. In the example of the steel 
manufacturer, prices of iron ore could move up in the physical 
market over the month so that they would have to pay more for 
the ore. However, as they hold a futures contract that enables 
them to buy the ore at a price established before prices moved 
up, the steel manufacturer can make a profit that cancels out the 
increased price in the physical market. Consequently, the risk 
associated with future adverse price movements is reduced. 

A speculator is a market player who accepts the risk that 
hedgers want to transfer. The speculator wants to make a profit 
and so takes a position based on their expectations of future 
price movements. So if soeculators expect: 


¢ futures prices to rise, they buy futures contracts (go long) 
¢ futures prices to fall, they sell futures contracts (go short). 


Without speculators in the market to provide liquidity, the 
protection desired by hedgers would be extremely expensive. 


Arbitrageurs are the third main group. These are market 
makers and traders who buy and sell futures contracts, trying to 
profit from price differences between markets. Futures price 
quotations are available daily in the major newspapers or on the 
internet. 


Forward contracts 


A forward contract is similar to a futures contract in that it is a 
contract to deliver an underlying asset at a predetermined price 
at the end of a specified period. There are forward contracts for 
commodities such as crude oil, and for underlying assets 
including interest rates and foreign exchange. A forward FX 
transaction occurs when a contract is entered into today, at an 
exchange rate fixed today, but with settlement at some specified 
point in the future. A forward FX transaction may arise, for 
example, when a New Zealand company knows it is going to pay 
in US dollars for some goods imported from the US in three 
months’ time. If the importer is concerned that the US dollars 
may increase in price (appreciate), then the company may enter 
into a forward FX contract. This means the price of the US 
dollars is determined today but the delivery date is at some 
specified date in the future when the US dollars are paid for. So, 
forward exchange contracts offered by the major banks lock in 
an exchange rate for the exchange of two currencies at a 
specified future date, and can be obtained for almost any future 
date the client desires. 

However, a forward contract is usually non-standardised, as 
the terms of the contract are negotiated between the buyer and 
the seller on an individual basis. Forward contracts are OTC 
products offered by banks and other agents, and there is usually 
no secondary market or clearing house. Unlike futures, there is 


no daily margin to meet, which is an important difference. The 
forward market for foreign exchange offered by banks is 
extremely large, whereby rates for future foreign exchange 
dealings can be fixed at rates determined today. Banks also offer 
a product for protection against fluctuating interest rates. This 
product, which is a forward rate agreement for interest rates, is 
known as an FRA. A company looking at borrowing funds in 
three months’ time can buy an FRA and lock in current interest 
rates to reduce uncertainty. 


Options contracts 


So far, the derivatives discussed have committed the parties 
involved to settle the transaction at the predetermined 
conditions. If a party did not want to commit itself, but wanted 
to wait and see what happened in the markets, it could buy an 
option. 

An option on a financial asset gives the owner the right, but 
not the obligation, to buy or sell a specified asset at a specified 
price, called the exercise price or strike price, on or before the 
expiry date or expiration date. For example, if the shares of the 
New Zealand company Spark are selling at $6, an option on 
Spark shares that gives the investor the right to buy shares at $5 
will have a value at least equal to the difference between $5 and 


$6. 


Types of options 

There are two types of options: call options and put options. The 
holder of a call option has the right to buy a specified good at a 
certain price, with the right lasting until a certain date. 
Ownership of a put option gives the holder the right to sell a 
specified good at a certain price before a specified date. 


Note that for every option there is a buyer and a seller. For a 
call option, the buyer pays a sum called the premium to the 
seller of the option, who Is said to write the option for the buyer 
by agreeing to deliver (sell) the goods to the buyer of the call at 
a certain price up to the expiry date. Likewise, the seller (writer) 
of a put option receives payment (the premium) from the buyer 
of the put. The buyer of a put then has the right to sell a 
specified good to the seller of the put contract at a specified 
price up to expiry date. 

It is important to remember that ownership of an option 
gives the right, but not the obligation, to the holder (buyer) to 
transact. For example, the holder of a call option may exercise 
the option to buy the good at the specified price during the 
option’s lifetime, but is not obliged to. Similarly, a holder of a 
put option may exercise the option to sell the specified good 
before expiration. 

However, the seller of an option is committed to delivering if 
the holder decides to exercise their right before expiry. They 
have received payment from the buyer and must deliver. If the 
buyer of a call option decides to exercise the option to buy the 
goods, then the seller of the call option must sell them the 
goods for the agreed price. Likewise, if the buyer of a put option 
decides to exercise their option to sell, then the seller of the put 
option must buy from them the goods at the specified price. 


Option exchanges 


Options exchanges are similarly organised to futures exchanges, 
and in some places, such as Sydney, the two are combined. 
Buyers and sellers of exchange options can close out their 
positions before the expiry date in a similar fashion to futures 
contracts, provided that the contracts exist. The Sydney market 


is a small one and only liquid in a few contracts, whereas the US 
markets are deep and liquid. 


Participants in the options market 


Who uses options? There are many players in the options 
markets. Hedgers can use options as a form of insurance to 
reduce or remove potential harmful price movements. They buy 
the required protection, but are not locked into the contract and 
so can take advantage of any favourable price movements. For 
example, a manager of a share portfolio (similar to that of one 
of New Zealand's top ten companies) may want to sell the 
portfolio in three months’ time and so might purchase a put 
option on the S&P/NZSX10. This would enable them to sell their 
portfolio at the specified price even if the market falls during the 
three months. 

There are many types of option writer. For example, 
producers of commodities could sell a call. As the producer 
holds the commodities, they are giving another party the option 
to buy the commodities at a set price. By writing a call, they 
receive income in the form of a premium if the option is not 
exercised. However, if the price rises, they face a loss as they 
would have to sell at a lower price. A portfolio manager could 
write a call for each share of stock held. Again they receive a 
premium for this. The strategy is not risk-free. If the call is 
exercised in a bull market, the manager simply delivers the 
stock. Other writers are speculators and arbitrageurs who are 
trying to profit by price movements or price differences. 


Conclusion 
This chapter has provided the foundation for an understanding 
of the types of financial market and the individuals and 


institutions involved in these markets. The financial assets, 
operation and participants in the various markets have also been 
discussed. Financial markets are important as they help establish 
the fair value of securities and provide liquidity for investors. 
Financial markets are important as a source of funds for larger 
companies, financial institutions and for investors, and they 
provide a wide range of financial assets to meet their varying 
financial needs. We saw in the recent global financial crisis how 
important markets are: when they stop working properly, the 
result can be that the world ends up in a global recession. The 
secondary markets have undergone significant changes in 
recent years, one being that the major participants are now 
institutions rather than small investors. In addition, advances in 
computer technology have significantly changed markets and 
their operations. 


SELF-TEST QUESTIONS 


ANSWERS TO SELF-TEST QUESTIONS 


of securities as required. If they exist, the flow of funds for 
final investment purposes is higher and the cost of funds 
for borrowers is lower. So yes, you would recommend 
development of strong financial markets. 

The instruments used in the physical markets allow funds 
to be raised/lent; that is, bank bills in the short-term 


money market, bonds in long-term debt in the capital 
markets, or shares in the equities market. The instruments 
used in the derivative markets (that is, futures market, 
options market, swaps market, forward rate agreements 
[FRAs]) allow users of physical instruments to manage the 
market risks they undergo. 


Questions and problems 

| Define a financial market and identify its 
functions. 

2 List the types of financial instruments created and traded 
in financial markets, briefly indicating the main 
differences between the various categories of 
instruments, and giving examples of each type. 

3 Distinguish between primary and secondary markets, 
explaining the roles served by each, and giving examples 
of transactions in each category. 

4 Distinguish between money markets and capital markets. 

5 Explain the difference between an over-the counter (OTC) 
market and an organised exchange. Give an example of 
each. 

6 What is a discount instrument such as a Treasury bill? 


7 Identify and explain the motivations of the participants in 
futures markets transactions; namely, hedgers, 
speculators, traders and arbitrageurs. 

8 Explain why options and futures are labelled ‘derivative 
securities’. 

9 What are the main cash flow differences between futures 
and forward contracts? 

10 What are the two ways of discharging a futures contract? 


CHAPTER 3 


Financial institutions 


M Learning objectives 

By the end of this chapter, you should be able to: 

Mexplain why the transition from gold to paper money had 
extensive repercussions, including impacts on economic 
development, financial instability and regulation 

Midiscuss the four safety and soundness regulations used by 
the central bank to control the financial system 

Mi explain how banks create credit 

WM identify the three monetary policy control mechanisms 

Midescribe the two primary’ functions of financial 
intermediaries — brokering and transformation 

Mi describe the three ways, or channels, in which funds can be 
transferred from saver to borrower, and be aware of the 
related trends. 


Introduction 
In this chapter, we will consider the part that financial 
intermediaries play in the financial system. Their history is a 
fairly recent one, with their evolution from the gold lenders of 
the Middle Ages to the more sophisticated entities providing a 
range of services today. 

Financial intermediaries are an essential part of the modern 
financial system. In reality, in many countries they are the major 


source of financing for businesses. A financial intermediary is an 
institution that helps to transfer scarce loanable funds from 
those who save and lend (surplus budget units) to those who 
wish to borrow and invest (deficit budget units). Financial 
intermediaries aid in the creation of financial securities and in 
their transfer from issuers (borrowers) to investors (lenders). 
Financial assets or securities are liabilities issued by those units 
(households, business firms, governments) that borrow in order 
to spend more than their current income in consumption and 
investment. 


The development of the modern financial 
system 

The modern financial system has evolved from simple to 
complex means of carrying out financial transactions. Money is a 
key financial security or asset that has evolved, as a means of 
payment or medium of exchange for goods and services, from 
being based on metals such as gold or silver (commodity 
money) to paper notes based on public confidence. The process 
of evolution from commodity money, or money based on metals 
and the like, really began with the activities of London 
goldsmiths who were early examples of bankers or financial 
intermediaries. 

Consider the following stylised anecdote of the evolution of 
the modern financial intermediary. Gold was long used as 
money by individuals and merchants. However, it was not the 
most suitable means of exchange as it was heavy to carry 
around. So the London goldsmiths stored the surplus gold and 
issued goldsmith notes (or receipts) in exchange. The receipts 
allowed individuals to obtain the gold at any time, and the 
goldsmith charged a fee for storing the gold. With the 


goldsmith acting as a secure keeper for the gold, there was the 
same number of receipts as gold on hand. So, if every depositor 
turned up at the same time there would be enough gold for 
everyone. 

Instead of transacting in gold, the public began to accept 
goldsmith notes for payment — the first paper money. As long as 
the goldsmiths had unblemished reputations, individuals were 
willing to accept receipts for gold. Dealing with paper receipts 
lowered transaction costs for customers as receipts did not need 
to be exchanged for gold. The number of withdrawals from the 
goldsmiths’ gold holdings decreased as the public used the 
paper money, and holdings stabilised. 

Over time, the goldsmiths were able to estimate how much 
gold was likely to be withdrawn or deposited on any given day. 
Then goldsmiths realised that it was not really necessary to hold 
a 1:1 ratio of receipts to gold. They could supply loans to the 
community and earn extra income in addition to the storage 
fees. They knew the pattern of gold withdrawals and that there 
was little chance of all of the gold being demanded back by the 
rightful owners simultaneously. The goldsmiths issued loans to 
the public in the form of gold receipts (a typical example was a 
£5 note for 100 days at 10% per annum). In doing so, they 
exposed themselves to a maturity risk or mismatch, because 
short-term callable deposits were now backed by long-term 
loans rather than by gold holdings. That is, if the public did 
decide to redeem their deposits simultaneously, there would be 
a shortfall or liquidity problem. In addition, there was now an 
element of default risk, as the goldsmiths could no longer 
ensure that the depositors of gold would get their money back 
under every possible circumstance. So the interest charged on 
the loans had to cover these risks. 


The extra receipts were readily accepted by the public as 
good money. (This acceptance of paper receipts as a means of 
exchange is a fundamental ingredient in the modern financial 
system.) However, there now developed a situation where there 
was an incentive (profit) for the goldsmiths to grant loans by 
printing notes, tempered by the fear of loss — that is, a system 
open to abuse in the pursuit of individual gain. When the 
receipts on issue exceeded gold holdings, it meant there was no 
longer enough gold to satisfy all of the outstanding claims. 
Because of the goldsmiths issuing loans, there had been a 
money-creating impact on the economy. To illustrate, suppose 
that a goldsmith after many years of experience knew the 
maximum amount of gold required to be held in reserve was 
20% of deposits. Then the goldsmith could issue receipts until 
stored gold was 20% of the outstanding receipts. With a gold 
stock of $100, the maximum amount of receipts that could be 
issued could be found as follows: 


$100 = 0.20 x receipts 
$100 
0.20 
Receipts = $500 


Receipts = 


lf, for some reason, the number of short-term withdrawals 
exceeded the gold holding, the goldsmiths would be unable to 
satisfy all of the depositors’ claims if they turned up at the same 
time. (In the long term, everybody would get paid as the loans 
were paid off, barring default on loans.) With different 
circumstances where the ability to convert paper money to gold 
failed (i.e. depressions), the goldsmiths would become insolvent. 
This happened in 1672 when King Charles Il confiscated £1 
million of goldsmiths’ deposits held in his Treasury at 8%, which 


led to major defaults by goldsmiths (an effect known as 
contagion, where one goldsmith’s bankruptcy affected another 
and led to their bankruptcy). 

In order to safeguard depositors against losing their funds, 
the solution was to develop a bank that could lend to 
goldsmiths during a liquidity crisis — a central bank where 
resources were pooled. Simultaneously, the volume of banking 
grew so rapidly during the eighteenth century that it was 
advantageous for banks to pool their resources with a larger 
bank. One of the roles of a modern central bank — for example, 
the Bank of England — is to perform this role of acting as a bank 
for the bankers. 

Unfortunately, the central bank requires almost unlimited 
resources in some circumstances. During the recent global 
financial crisis, we saw central banks providing funds to and 
bailing out a large number of institutions and businesses in 
complex arrangements. For example, in the United States, the 
government bought shares in some companies while providing 
others with massive financing at favourably low interest rates. 

A central bank also has other important roles, such as that of 
controlling how much money is in the economy, supervising 
financial institutions, and often acting as the bank for a 
government. 


The modern role of government in the financial 
intermediation process 

As the financial system evolved, one of the roles of the central 
bank became one of ‘lender of last resort (LLR)’. This is usually 
taken to mean that it provides liquid funds to those financial 
institutions in need, especially when alternative sources of funds 


have dried up. So, gradually the modern banking system 
emerged. 

However, with a central bank as an LLR, a new problem 
emerged. Goldsmiths/bankers loosened their lending restraints 
and there was the temptation to run down reserves of money or 
take greater risks with their deposits. This led to the introduction 
of the first regulation in modern banking - that of the 
requirement to hold certain reserve levels of financial assets. 

Today financial institutions are one of the most heavily 
regulated of all businesses. The rationale for this arises from the 
desire to protect the public's savings, and to maintain public 
confidence in the financial system so that the public will 
continue to make funds available for productive investment to 
construct new buildings, purchase new equipment, set up new 
businesses and create new jobs. 


Regulations to control the soundness of the 
financial system 


The liabilities (deposits) of financial institutions are a major 
source of the money supply that impacts on macroeconomic 
performance, so regulators seek to influence the operation of 
financial intermediaries. There are four goals in regulation: 

¢ safety and soundness of the financial system 

* consumer and investor protection 

¢ fairness 

¢ information disclosure. 


Regulations to achieve these goals take various forms. 


Safety and soundness 


The main aims of safety and soundness are to avoid 
disruptions in the payments systems and prevent collapses of 
financial institutions. This is achieved by a variety of means, such 
as a framework for maintaining a stable payments system, using 
monetary policy to influence the level of prices, and supervising 
financial institutions. New Zealand's central bank, the Reserve 
Bank of New Zealand, supervises the payments system, the 
operations of the major banks, and the overall financial system. 
The central bank in Australia, the Reserve Bank of Australia, is 
responsible for the payments system and the overall financial 
system, but another authority, the Australian Prudential 
Regulatory Authority, supervises all the deposit-taking 
institutions. 

Various methods are used around the world to supervise 
financial intermediaries. In many countries, reserve requirement 
regulations require a bank to hold a percentage of assets, such 
as 10%, usually with the central bank, to prevent banks from 
running their liquidity too low. However, New Zealand is a 
country where there is no such requirement by law. 

In many countries, banks needing funds can borrow from the 
central bank in its LLR function. Such borrowing can also be 
used as a monetary policy tool, as higher central bank interest 
rates reduce banks’ incentive to borrow from the central bank 
when short of funds. This is one tool that the central bank of the 
United States, called the Federal Reserve (the Fed), uses when it 
adjusts its lending rate to banks through the lending facility 
called the discount window. 

A number of countries have deposit insurance. For example, 
all national banks in the United States must be insured by the 
Federal Deposit Insurance Corporation (FDIC). However, the 
excessive protection of depositors’ funds leads to the set of 
problems called moral hazard. Depositors have little incentive to 


monitor their funds since the government takes this role; 
consequently, depository institutions may take higher risks with 
these funds. After the United States savings and loans 
institutions’ huge losses in the 1980s, deposit insurance in the 
United States was changed to a risk-based deposit insurance 
premium system. 

Equity requirements are imposed on banks, as the equity 
forms a cushion against the debt. Equity capital consists mainly 
of shares issued to investors by the bank, and retained earnings. 
However, the ratio of equity to total assets is quite low. Banks in 
New Zealand require fully paid-up capital of not less than $15 
million of share capital. There is also the requirement for New 
Zealand banks to meet the internationally agreed capital 
requirements of the Basel Accords made between major 
countries’ bank supervisors. The accords were later updated to 
take into account the different risks banks are exposed to, and 
became known as the Basel II capital accords. Now it has been 
superseded by Basel Ill, to be introduced before 31 March 2019. 

During the recent global financial crisis, governments and 
central banks undertook unheard-of interventions in financial 
and economic systems. The crisis began in one part of the 
mortgage market in the United States, in particular: subprime 
mortgages issued to low-income individuals who had a high 
chance of defaulting on their loans. 

House prices in the US had been rising steadily from 2000 
onwards, and those on low incomes had been encouraged to 
borrow. Then, in 2006, house prices started to fall, and home 
owners began to default on their payments. Many banks had 
constructed new securities based on their mortgage portfolios, 
and had either kept some mortgage securities or sold them on 
to other institutions or even to overseas banks. As mortgage 
defaults increased, the value of mortgage-related securities 


plummeted, and banks became unwilling to lend to or borrow 
from each other, in case the other bank owned some of these 
‘toxic’ securities. Unable to source funds through the usual 
channels, many financial institutions were forced to either seek 
new equity funding or obtain emergency funding from the 
central bank, while yet others were bailed out by their 
government or filed for bankruptcy. 

As a result, the financial crisis flowed into the main US 
economy: companies were unable to refinance their maturing 
debt, so jobs were lost, especially in the construction industry, 
and economic growth slowed considerably, with the US falling 
into recession in 2009. Meanwhile, many European countries 
had seen large increases in house prices, which were fuelled by 
excessive bank lending, and the US crisis was repeated, with 
many European banks needing to be supported by their 
governments. 

Since the global crisis has somewhat abated, regulators and 
politicians have argued about the causes and spent time looking 
for ways to avoid repeating the crisis. One result is an updated 
capital accord, called Basel Ill, which includes improved rules 
that increase the levels of capital a bank should hold. These rules 
are now being gradually implemented globally. 


Consumer and investor protection 


There are many regulations designed to protect consumers and 
investors, such as the Companies Act 1993, which we discussed 
in Chapter 1, and the Financial Markets Conduct Act 2013, 
which, according to the New Zealand Legislation website 
(legislation.govt.nz), ‘governs how financial products are created, 
promoted and sold and the ongoing responsibilities of those 
who offer, deal and trade them’. 


Fairness and information disclosure 


It can be argued that fairness should result from a market-based 
system that allocates goods and services on the basis of price. 
However, this allocation may not be efficient if markets do not 
have all the information. So regulation is essential to ensure 
disclosure of adequate information so that investors can make 
informed choices in their lending and borrowing decisions. For 
example, the NZX’s listing rules include a continuous disclosure 
provision by the terms of which a listed company must keep the 
market constantly informed on issues that may affect the price 
of its security. As well, the FMA oversees all New Zealand's 
financial markets. In addition, a market system may not meet all 
of society's objectives, so regulators may intervene to obtain a 
more desirable allocation of resources. 


Banking regulation 


Banking regulation arises as a natural outcome from the forces 
that give rise to banks. Once regulation aimed at instilling 
confidence in the system is passed, it creates its own moral 
hazards that necessitate further regulation, and so it goes on. In 
New Zealand the banking regulations have recently changed to 
have more of a market focus. Nevertheless, the New Zealand 
Reserve Bank maintains a supervisory role over the banks, 
monitoring the public disclosure statements that banks in New 
Zealand are required to publish periodically concerning their 
balance sheets. But there is no longer a hands-on approach to 
banking supervision, as exists in the United States. 

The reserves of assets that a bank holds play an important 
role in New Zealand's, and indeed in the world’s, banking and 
monetary systems. Generally, the higher the growth rate in 
reserves, the higher the rate of change in the money supply. Too 


high a change has been linked to inflation and its harmful 
effects. The United States has a fractional reserve banking 
system which means a bank must hold or ‘reserve’ some portion 
of funds that savers deposit, in a form approved by the US 
Federal Reserve. In New Zealand, no such requirement is laid 
down by law, but banks still hold a certain percentage as 
reserves for liquidity reasons. 

Next we consider more fully why reserve requirements for 
banks are necessary. 


Credit creation 

The amount of money in an economy is far more than what has 
been issued by a central bank. Credit creation refers to the 
process by which banks can create money from their lending of 
investors’ deposits. It is important to realise that the deposits of 
a bank are its liabilities, but when it lends out these deposits as 
loans, mortgages and the like, the bank forms new financial 
assets. So, there is an incentive for banks to lend out as much as 
they can in order to increase their profits. For this reason, many 
countries have regulations to stipulate the amount of reserves 
kept by banks. 

However, suppose banks in New Zealand want to hold 20% of 
deposits in reserve. This means that they can lend out the 
remaining 80% of deposits. Assume, for this example, that 
money is first created by $1 000 being injected into the public's 
hands through the central bank buying back bonds from a 
financial institution. By issuing cash or writing cheques on itself, 
the central bank pays $1 000 to the financial institution (say 
Bank A) which now is able to loan funds to the public. This can 
be illustrated using the example balance sheet following: 


Keeping $200 as reserves, Bank A lends $800 to Customer A, 
who deposits the entire amount in Bank B. However, Bank B only 
has to hold 20% for reserves and so Bank B lends $640 (800 x 
80%) to one of its customers, Customer B. Customer B then 
deposits $640 in Bank C. Bank C lends $512 to another 
customer, who deposits it in Bank D, and so on. This process can 
be recorded as follows: 


Notice that each time a bank lends, the amount that can be 
lent to each subsequent borrower decreases, but the total 
amount of deposits increases. 

The central bank's position has increased by $1 000 from the 
bond buyback and the banking system would have loans of $4 
000. The change in money supply totals $5 000 as a result of the 
process summing $1 000 + $800 + $640 + $512... 

To work out the total deposits created in the credit creation 
process, a formula involving the credit multiplier is used. 


Credit multiplier 


This is a ratio that gives the maximum amount of loans that 
result from an initial deposit. 


Example |: Finding the maximum amount of money creation 


Using the $1 000 deposit above, and a reserve ratio of 20%, find 
the maximum amount of money that can ideally be created. 


Solution 
Credit multiplier = D/reserve ratio 
= $1 000/0.2 
= $5 000 (or 5 times) 


where reserve ratio = 20% 


reserve ratio = 20% 


Thus, from an initial amount of $1 000, a total of $5 000 was 
created. The value of the reserve ratio affects the limit of credit 
expansion. Consider the following: if the reserve ratio = 0.10, 
what would the credit expansion be? The answer is $10 000 ($1 
000/0.10). It is worth noting that this is under ideal conditions. In 
reality, some money ‘leaks’ from the system, say as a company 
pays its taxes due. 

Changes in the amount of money affect the level of interest 
rates, the availability of credit from financial institutions, and 
thereby the economic well-being of the economy. Because 
changes in the amount of money are more important for the 
economy than changes in the amount of other commodities, 
governments wish to control the money supply — a policy known 


as monetary policy. This policy is usually carried out by the 
central bank. 


Monetary policy — three control mechanisms 
Monetary policy involves adjusting the level of money supply in 
a way that slows down or speeds up an economy. When a 
central bank increases the amount of money in an economy, 
interest rates will generally fall. Recall that the interest rate is the 
price of money; therefore, if the supply of money increases 
relative to demand, interest rates will fall. 

Decreasing interest rates tends to stimulate an economy, as 
lower interest rates make it cheaper for firms to borrow. 
Through higher investment in new equipment, plant and other 
production factors by firms, more jobs may be created, so there 
may be higher employment and ultimately increased economic 
activity. Likewise, if a central bank believes that an economy is 
growing too fast and that a rise in inflation is likely, then it can 
slow down the economy by decreasing the money supply. This 
acts to Increase interest rates by making borrowing dearer, thus 
slowing firms’ investment. 

Central banks implement monetary policy through a number 
of mechanisms, which are described below. 
¢ Reserve requirements, discussed earlier, limit banks’ ability to 

expand their lending and credit creation. However, in New 

Zealand's case there is no reserve requirement. Instead, New 
Zealand has a system based on an ‘official cash rate’ — the 
interest rate the Reserve Bank will borrow and lend at, as 
discussed below. 

¢ Open market operations (OMOs) occur in many countries on a 
daily basis when the central banks buy and sell short-term 
government securities to influence the level of short-term 


interest rates and so try to control the amount of money in 
the financial system. For example, to tighten monetary policy 
in the United States and try to drive interest rates up, the Fed 
could sell government bonds to the financial institutions. This 
reduces the financial institutions’ funds as they need to pay 
the Fed, and therefore reduces the funds they have available 
to lend. This will result in a reduction of the amount of cash in 
the system, and will force the financial institutions to compete 
for funds in order to balance on a daily basis, thus driving up 
interest rates. The higher interest rates should have a 
dampening effect on the economy, reducing economic activity 
and people's desire to borrow. Likewise, to simulate economic 
growth, the central bank can buy government securities from 
the major banks, which receive payment for them; the banks 
will then have more funds to lend out and create more credit. 

¢ An adjustment in the interest rate the central bank charges on 
loans. An increase in the interest rate for borrowing from a 
central bank (often called the discount rate) reduces the 
incentive for banks to use it as a LLR when they are short of 
funds. In New Zealand, until recently, there was no discount 
rate for borrowing from the Reserve Bank as it did not have a 
lending function. 


The official cash rate 


In 1999, the Reserve Bank introduced a base interest rate 
called the official cash rate (OCR), which is the rate at which the 
bank will borrow and ‘lend’. The OCR is now the key economic 
indicator of monetary policy in New Zealand. This change has 
been implemented in order to reduce the volatility in interest 
rates experienced over recent years. 


The major banks must settle all of the financial transactions 
between themselves and the Reserve Bank at the end of every 
day and be in credit. However, the major banks hold cash in 
settlement accounts with the Reserve Bank in order to settle the 
flow of funds between themselves, the government and the 
public. If a major bank has insufficient money in its settlement 
account to settle with other banks, it can borrow funds either 
from the Reserve Bank or from other banks. If it borrows from 
the Reserve Bank, it will pay interest at a rate that is just above 
the OCR. However, if the bank (let's call it Bank A) needs funds 
and borrows from another bank (Bank B), it will be charged an 
interest rate close to the interest rate that the Reserve Bank 
charges. This is because other banks could undercut Bank B, 
which is offering the funds, by using cheaper funds from the 
Reserve Bank. 

Instead of borrowing from the Reserve Bank or each other 
and the settlement banks in order to settle every day, the banks 
can enter into repurchase agreements (repos). This is where the 
Reserve Bank buys securities from the major banks, thus giving 
them cash if they need it to balance. Then the banks will buy the 
securities back either later on that day or overnight, so 
effectively the Reserve Bank is making a short-term loan to them 
— but only overnight. In 1998 the Reserve Bank introduced real- 
time gross settlement for wholesale transactions, so that large 
sums such as $1 million are now settled immediately instead of 
waiting until the end of the day, so reducing risk of default. 

Therefore, by acting as banker to the major banks, the 
Reserve Bank sets the benchmark price of money for the 
banking system and the economy. 

In the past, the monetary policy actions of the New Zealand 
Reserve Bank, in common with other central banks, have been 
the use of open-market operations, as discussed previously. 


Now the OCR system of the New Zealand Reserve Bank 
focuses on the short-term interest rate (price), and to a much 
lesser extent on settlement cash that banks use in settling their 
transactions with one another and the New Zealand Reserve 
Bank, thus influencing the level of other short-term rates and 
ultimately monetary conditions. Open-market operations for the 
purpose of smoothing short-term imbalances are still carried out 
to complement the OCR system. 


The inflation problem 


Inflation can result when the money supply expands beyond 
what a fully employed population in an economy requires. An 
important goal of monetary policy is to control inflation and 
keep it within a certain range. For example, in New Zealand the 
range is currently 1-3%. Changes in the money supply can 
influence people’s spending. An increase could lead to more 
spending on real assets, such as cars, or financial assets, such as 
shares. Then the increased demand for goods and services could 
increase their production as well as their prices. 

Inflation can also result from a rise in the prices of imported 
goods, such as oil, but this kind of inflation is usually more 
‘transient’ than the inflation caused by too much money chasing 
too few goods or services. 

Why is inflation a bad thing? A major problem with inflation 
is that it results in wealth transfers between parties, if the parties 
are unable to adjust to the anticipated inflation and large price 
increases. Those people with fixed-interest income usually are 
unable to adjust their investments, and consequently experience 
difficulty through the loss of purchasing power, as the following 
example illustrates. 


Example of out-of-control inflation Germany 1919-23 


1920 December 81 387 14.40 17.48 
December 122 497 34.87 
December 1 295 228 1475 1 750.83 

1923. December 496 585 345 900 000 1 200 400 000 000 


1RM refers to a German mark. 


A 50 000 RM note changed in value as follows: 
¢ in June 1922 it bought 625 lb (about 284 kg) of potatoes 
¢ in June 1923 it bought 25 Ib (about 11 kg) of potatoes. 

By November 1923, a German citizen needed 1 050 000 RM 
notes to buy 1 Ib (about 450 g) of potatoes. The example 
illustrates one of the fastest rates of inflation periods in modern 
times, and how inflation inflicted huge costs on German society. 

Regrettably, a few years ago, the African state of Zimbabwe 
experienced out-of-control inflation, and this imposed huge 
costs on its economy and citizens. 

In addition to targeting short-term interest rates to control 
inflation, monetary policy is also used to try to smooth out 
fluctuations of the economy between periods of faster and 
slower economic growth in order to avoid destructive boom- 
and-bust cycles. Monetary policy can also help in preventing 
large swings in employment; for instance, one of the stated 
goals of the US Fed is to promote high employment. Therefore 
each country around the world has its own central bank that 
conducts monetary policy to achieve its economic goals, which 
may include elements such as low inflation, or price stability, and 
low unemployment. 


Modern financial intermediaries 

Financial intermediaries are institutions that intermediate 
between the providers and the users of financial capital. They 
collect the funds of savers and lend them or invest them in 
businesses or people who need the funds. There has been a 
Steady growth in the size of such intermediaries over the past 
few decades. They can be grouped into two categories: 
depository and non-depository institutions. 


Depository institutions 


Banks, savings institutions and credit unions are depository 
(deposit-taking) institutions. Banks are the most familiar, as most 
people deal with them on a daily basis. Banks deal with a variety 
of cheque, savings and term deposits, and use the funds to 
make individual, business and mortgage loans. They seek to 
have a positive difference (spread) between the rate earned on 
loans (their assets) and the cost of funds (their deposits). For 
example, a bank may pay 4% on bank deposits and charge 5.5% 
for borrowers wanting a mortgage. From this spread, banks 
must meet their operating expenses and earn a reasonable 
profit on their capital. In New Zealand, savings institutions 
consist of building and investment societies that provide 
housing mortgages and consumer lending in local regions. 
Credit unions are small, co-operative, consumer organisations 
whose investments are almost entirely short-term consumer 
loans made to the member-customers who have deposits with 
them. An example of such an organisation is the Credit Union 
Baywide. 


Non-depository institutions 


There are financial institutions that accept funds for investment 
but do not generally provide cheque-writing _ privileges. 
Insurance companies do not raise funds by taking deposits, but 
take in funds by selling insurance policies that enable their 
buyers to protect themselves from various risks — for example, 
disability, ill health, and damage to property. Insurance 
companies have a relatively steady inflow of premiums funds 
under long-term arrangements with policy holders, and the 
companies invest these funds in capital market securities such as 
bonds and equities, but also hold some short-term securities in 
order to provide cash quickly in order to meet customer claims. 

Banks, insurance companies and_ other _ financial 
intermediaries may sell superannuation (super) schemes to 
individuals, who then pay on a regular basis into their super 
accounts. By putting savings into their super accounts over their 
working lives, individuals may build up assets to generate 
income in their retirement. These financial institutions pool and 
invest the funds in a variety of shares, bonds and other assets in 
the expectation that the value of the funds will increase. Note 
that superannuation schemes are often called ‘pension plans’ 
overseas. 

The New Zealand superannuation industry is benefiting from 
an inflow of funds since the introduction of the KiwiSaver 
scheme in 2007. This is a ‘voluntary’ savings scheme in terms of 
which new employees are automatically enrolled in a KiwiSaver 
scheme. However, there is a brief period during which 
employees may opt out of the plan. Investors in KiwiSaver 
schemes benefit from mandatory employer contributions as well 
as government incentives. 

Finance companies raise funds through loans from banks or 
related companies, and through the issuing of short- to 
medium-term debt securities to retail investors or via the capital 


markets. They provide loans and lease financing, mainly to 
individuals and small and medium-sized companies for business 
projects involving a degree of risk. Given this, interest rates for 
borrowers and investors have often been higher than bank rates. 
The recent collapse of many finance companies indicated that 
the rates did not offer enough return to compensate investors 
for the risks to which they were exposed. Finance companies 
have also been raising funds by securitisation of their assets. An 
example is Motor Trade Finances Ltd, based in Dunedin, with its 
car loans. This involves the finance company issuing debt 
securities based on an underlying pool of loans. The interest and 
principal from the underlying loans are used to pay the security 
holders. 

Another type of non-deposit-taking institution is investment 
companies or managed funds (called mutual funds in the United 
States), which pool funds from investors and use them to buy 
real and financial assets such as shares or bonds. For example, a 
unit trust (a managed fund where an investor buys units) offers 
a small investor the advantages of: reduced investment risk from 
diversification; professional management of funds; and reduced 
transaction costs from economies of scale. One common unit 
trust is a cash management trust, which pools investors’ funds 
so that they can access indirectly the wholesale money markets 
and earn higher returns on their short-term funds. However, 
there are a number of fees associated with managed funds, such 
as entry fees and ongoing management fees, which act to 
reduce the returns on managed funds. 

Investment banks (otherwise known as merchant banks) are 
also a type of non-deposit-taking institution, and operate both 
as intermediaries and agents. Originally, they were involved with 
short-term deposits and lending, but their operations have 
expanded to include advice to companies on matters including 


mergers with and acquisitions of other companies, and fund- 
raising via securities such as new share issues. For example, in 
New Zealand, for a recent share float of the state-owned 
electricity company Meridian Energy, the investment banks 
Goldman Sachs Group Inc. (United States), Macquarie Group 
(Australia) and a partnership of Deutsche Bank AG (Germany) 
and Craig Investment Partners (New Zealand) were involved. 


The benefits of financial intermediation 


Financial intermediaries are needed because we live in a 
world of imperfect information and actions. Individuals and 
companies require help with their financial needs, such as 
borrowing and lending, buying and selling financial assets, and 
managing risk exposures. Costs are involved in moving funds 
between lenders and borrowers. Some of these are search and 
information costs, where lenders must be found and matched 
with borrowers who must be checked for creditworthiness, 
drawing up of contracts costs, and monitoring of loans. 
Intermediaries have become skilled at performing low-cost 
transactions that are discussed below. They carry out two main 
roles, a brokering role and a transformation role, by repackaging 
funds into marketable parcels. 


Brokerage 


The use of a broker can cut the costs of searching for lenders. 
For this service, they charge a brokerage fee. Consider the case 
where 100 lenders are looking at 100 potential borrowers. To 
become fully informed about the borrowers, they could spend, 
say, $25 on monitoring each borrower. The combined cost of 
evaluation would be $250 000 (100 x 100 x $25). However, if a 


broker steps in, the costs are reduced. Assume the evaluation 
cost is the same for the broker, at $25 per head, so the 
aggregate cost is now $2 500 (100 x $25). If the information is 
distributed for an insignificant cost, the saving in_ total 
monitoring costs is $247 500 ($250 000 — $2 500). Even after 
allowing for brokerage fees the savings are substantial. 

Note that the savings increase markedly with the size of the 
sample of people involved. This is because the information 
collected about borrowers can be reused. So the fixed costs are 
spread over a larger number of people, thus leading to greater 
possible savings through economies of scale. The broker 
function involves no risk — beyond the cost of collecting 
unwanted information. Brokers do not take funds on to their 
balance sheet positions; they simply connect those with funds to 
those in need of funds. 

For example, the New Zealand sharebroker ASB Securities 
carries out investment research and makes investment 
recommendations as well as enabling its clients to trade 
securities for a fee. 


Transformation 


Because the investor often has different characteristics and 
needs from those of the borrower, as shown in Table 3.1 on the 
next page, the financial intermediary receives funds in one form 
suitable to investors, then lends these funds out in another form 
more suitable to the borrower. Some of the asset 
transformations made by financial intermediaries are: 

* maturity transformation, whereby short-term deposits 
become ten-year mortgages in the case of a bank 

¢ liquidity transformation, whereby fairly liquid term deposits 
are matched with illiquid term loans 


¢ size or denomination, whereby relatively small deposits can be 
pooled to make a large loan 

¢ risk transformation for credit or default risk, whereby a bank 
will monitor loans carefully. 

Notice that every transformation involves a mismatch, and 
thus involves risk-taking by the financial intermediary. For 
instance, receiving deposits on-call and lending them out on a 
term basis involves interest-rate risk if interest rates rise sharply. 
The bank takes on the risk that the value of its assets will fall 
from a drop in price. 

Investors typically have different investment requirements 
than those offered by borrowers. 


Table 3.1 Borrowers’ and investors’ requirements 


Securityandlowdefaultrisk 


Liquidity, be able to withdraw Want to borrow on a long-term basis 
funds quickly without loss 


High return Want funds chea ply 


Small denomination investments Want large sums of money 


The process of transformation of assets by a financial 
intermediary involves changes in the financial instrument(s) held 
by the ultimate investors. Financial intermediaries issue 
securities of their own, such as deposits, to ultimate lenders, and 
at the same time accept promises to pay (IOUs) from borrowers 
as loan contracts. The roles of financial intermediaries are 
summarised in Figure 3.1. 


Financial intermediary 


Asset transformation 


Function Example 


Transactions services Cheques, EFTPOS 


Function Example 


Liquidity creation Liquid bank deposits, 
and claims illiquid loans and 


Financial advice Where to invest, 
portfolio 
management 


transformation managing the risk 


Monitoring Bank monitoring of 
borrower's compliance 


Funding Lending funds p 
with loan covenants 


Figure 3.1 Services provided by financial intermediaries 


Source: Adapted from Contemporary Financial Intermediation, S.I. 
Greenbaum and A. Thakor (1995). 


Hence financial institutions are the major channel of funds 
from lenders to borrowers, especially for businesses. Without a 
financial intermediary, funds transfer may not take place. This is 
mainly due to how financial intermediaries can diversify their 
risks, and also to how they lower the information and 
monitoring costs of loans — the costs of seeking out information 
and of the transaction itself may be prohibitive for individual 
households. 

Part of the transaction cost arises from the mismatch in 
information between the lender and the borrower, where the 
borrower generally has better knowledge of what the borrowed 
funds are going to be used for and how they intend to repay the 
funds. Financial intermediaries help to reduce this mismatch by 


collecting and using information about borrowers’ financial 
capabilities for future loans. Given the importance of financial 
intermediaries, the New Zealand Reserve Bank, in addition to its 
supervision of depository institutions, has taken over supervising 
non-depository institutions, such as insurance companies and 
large finance companies. 


Ethics and financial institutions 

As efficient as financial institutions and markets appear to be, 
market critics contend that there is still a great deal that is 
imperfect in our financial system. They argue that not all 
financial markets are fully competitive and that price fixing or 
defrauding unsuspecting members of the public does occur 
quite frequently. For example, some New Zealand finance 
companies borrowed investors’ funds allegedly to buy property, 
but the property deals never came to pass. Some US fund 
managers have been charged with unethical behaviour, because 
they allowed a few favoured clients to trade after the close of 
the markets at favourable prices, and so these clients benefited 
at the expense of others. Unsound bank-lending practices in a 
relatively small part of the US mortgage market contributed to a 
credit crisis that spread globally, resulting in the bank failures of 
Northern Rock in the United Kingdom and Indy Mac in the 
United States, and governments in Europe having to bail out 
their banks. These problems raise questions about how 
improvement in marketplace behaviour can be achieved. Should 
it be achieved by means of more government regulation, higher 
industry-imposed standards or improved professional ethical 
codes? We are reminded that financial markets and 
intermediaries are fragile entities and rely on the support and 
the confidence of stakeholders such as the government and the 


public to operate efficiently and perform their essential 
functions. 


Classifying types of financial transfers 
This chapter concludes with a classification of the types of 

financial transfers that occur in the financial system. Funds can 

flow between lenders and borrowers in the following three ways. 

¢ Direct transters 
This is when investors place funds directly with businesses by 
buying their debt or equity securities. This is relatively 
uncommon because the matching of investor/borrower needs 
is unlikely. Companies generally need a high credit rating to 
borrow funds directly. Some examples are direct company 
issues of debentures and shares, especially to family. 

¢ /ndirect transfer through investment banks 
This transfer involves brokers who take a fee or commission in 
order to source funds for borrowers. This has become 
increasingly common in New Zealand, with many companies 
now being credit-rated. Companies with good credit ratings 
may seek the assistance of investment banks in order to 
operate their own commercial paper programmes in the 
money markets. An example has been New Zealand Spark 
with its issues of commercial paper. Borrowing directly from 
the capital markets with the aid of a broker can lower the cost 
of long-term borrowing. Many well-rated companies have 
issued capital notes that are then listed on the NZX; for 
example, Fletcher Building. Investment banks have also 
arranged first-time share issues; for example, for the New 
Zealand electricity company Meridian Energy. Note that most 
new share issues are organised through this type of go- 
between. 


¢ /ndirect transfer through financial intermediaries 
This involves the services provided by financial intermediaries 
of brokering and asset transformation. In this process, 
financial assets are transformed. It is the most common form 
of debt transfer between lenders and borrowers. Banks are the 
major financial intermediaries in the modern society. 


Conclusion 

We have discussed how the financial intermediaries of 
deposit-taking financial institutions developed out of the 
activities of goldsmiths. The storage of gold and the issue of 
receipts made transactions easier, but led to the development of 
fractional reserve banking with the issue of extra receipts. This 
required institutions to make sure they had sufficient assets in 
reserve to manage liquidity. However, it introduced the problem 
of limiting the supply of receipts so as to maintain value. Thus, 
the use of paper receipts required the development of a central 
system that was initially a group of banks. Over time this system 
proved insufficient to withstand economic crises, such as 
recessions, and so the supervisory and LLR functions were taken 
over by central banks. 

Financial intermediaries became adept at offering other 
financial services apart from payments, such as managing the 
risks involved in funds transfer. As the financial needs of 
individuals and companies change, the financial sector produces 
new products that meet these needs. A goal for individuals and 
financial managers of companies is to secure low-cost, low-risk 
funding. Risks, barriers, frictions and imperfections in the 
marketplace inhibit the transfer of funds from savers to firms. 
Intermediaries are required to ‘broker’ and ‘transform assets’ to 
bridge the gap. We have seen in this chapter how important the 


role of financial intermediaries is to the economic system. If 
corporations want to access funds directly they must market 
securities that are attractive to investors, and to do this they may 
have to reduce the risk to investors. Corporations can facilitate 
this process by providing investors with good-quality 
information and by reducing operating risk. 


SELF-TEST QUESTIONS 


ANSWERS TO SELF-TEST QUESTIONS 


about the solvency of other banks, the reduction in the money 
supply, and the loss of depositors’ wealth. 


Questions and problems 

1 How did goldsmiths print money, and what 
repercussions did this have in terms of financial instability and 
regulation? 
Why did the Bank of England become a lender of last resort 
(LLR) to the UK banking system? 
Describe how open market operations (OMOs) can be used 
by the central bank to control the monetary system. 
Explain what the two primary functions of financial 
intermediaries are, and indicate how they are important. 
Explain the term denomination intermedtation. 
Why has the indirect transfer method of raising finance 
through investment banks become more common in today’s 
financial markets? 
Explain what ‘spread’ is in relation to financial intermediaries, 
and in what way it is important for them. 
What is fractional reserve banking, and how does it affect 
money creation? 

9 List some of the roles of a central bank. 


Finance Tools 


Part 2 of this book introduces the finance tools that are required to 
solve many of the financial problems faced by businesses and 
individual investors. Both companies and individuals invest money 
today in the hopes of receiving more money in the future. These 
investment decisions require them to be able to make comparisons 
of cash flows at different points in time. 


A crucial question in finance is: What is the value today of cash 
flows to be received at a later time? For example, what would a 
lottery winner's decision be if they were offered a prize of $10 million 
today or $1 million paid every year for the next ten years? The winner 
would most likely take $10 million today, as a a higher value is placed 
on the funds in hand. 

The value of assets depends on when the cash flows they 
generate will arrive. Investment decisions depend on whether the 
value of future cash flows is greater than the initial investment. 

In Chapters 4 and 5, we introduce the financial mathematical tools 
required to analyse financial decisions. The ‘time value of money’ 
concept deals with the relationship between values of dollars today, 
and values of dollars at a later point in time. 

Chapter 4 deals with how a single amount invested today at a 
specific interest rate will grow over time, and how to find a value 


today for future cash amounts. The trade-off between the value of 
money today and money in the future depends on, among other 
things, the rate that can be earned by investing. 

Chapter 5 further explores the relationship between present and 
future amounts by valuing multiple cash flows. It describes some 
shortcuts for working out the value of multiple cash flows. 

The topics covered in Chapters 4 and 5 are central to any 
investment or financing analyses performed by individuals or firms. 


CHAPTER 4 


Time value of money — Single payments 


M Learning objectives 
By the end of this chapter, you should be able to: 
Mexplain the concept of the time value of money, and 
understand the relationship of present value to future value 
Midescribe the concept of simple interest and the process of 
compounding 

Micalculate future values using compounding, and calculate 
present values using discounting 

Micalculate effective rates of interest, and understand their 
relationship to nominal rates 

Micalculate unknown interest rates and time periods from the 
time value of money equation. 


Introduction 
In the next two chapters we will look at the relationship between the 
value of dollars today and that of dollars in the future. This is a 
fundamental concept of finance. Under this concept, individuals 
prefer to receive a dollar today to receiving that same dollar 
promised in a year's time. This is because in the interval we could 
have earned interest on today’s dollar and so end up with more than 
a dollar in a year's time. 

As a result, it means we cannot add and subtract or otherwise 
accurately compare dollar amounts which occur at different points in 


time unless we first change them to the same value base. In other 
words, a $10 000 lump sum today cannot be compared with 
receiving $10 000 in a year's time unless changed to the same time 
frame. 

In this chapter we study the time value of single payments, and in 
Chapter 5 we will analyse the time value of a series of cash flows. The 
principles of time value of money will be applied throughout this 
text. For example, one of the functions of financial markets is the 
determination of prices (or values) of financial assets traded in the 
markets, by finding the relationship between present and future 
values. 

For an individual to be indifferent to an amount received today 
and an amount to be received later (the future value), the later 
amount must include some additional compensation in the form of 
interest for individuals or companies who forego their consumption. 
Interest is the cost of funds to a borrower (lacking in funds and 
wanting to receive funds) or part of the return for a lender or 
investor (the supplier of funds). As far as the suppliers of funds are 
concerned, the compensation they require is a reward - firstly for not 
consuming, and secondly for the risks they are accepting; for 
example, the risk that the borrowers may default on their payments. 
Therefore, the interest rate for lenders represents the minimum 
required return they expect. The borrowers pay interest for ‘renting’ 
the funds, and in addition they have a liability to repay the lender 
(who initially provided the funds) the principal amount at the end of 
the term of the loan. 

There are many interest rates in the marketplace. For example, 
interest rates on three-year government bonds will be lower than the 
rate on a three-year mortgage, while the rate for a business term 
loan is likely to be higher than the mortgage rate. Factors that affect 
interest rates will be discussed in Chapter 6, but first we will examine 
how interest rates are measured. 


There are two ways, discussed below, of measuring the rate of 
interest: 
* using a simple interest basis 
* using a compound interest basis. 


Simple interest and future value 
Future value (FV) refers to the amount of money that an initial 
amount will grow to over some period of time at a given interest 
rate. In other words, future value is the cash value of some 
investment at some future date. When we calculate simple interest 
on a base amount or principal, it is calculated on the principal only. 

Suppose we deposit $10 000 for a year into an account that will 
earn 5% per annum interest income on the principal only. What will 
this deposit (principal) be worth at the end of one year? That is, what 
is its FV? The interest earned during one year is $10 000 x 0.05 = 
$500. So the value of the account after one year is $10 500 (i.e. $10 
000 + $500). Similarly, the interest earned for the second year is 
$500, taking the total amount after two years to $11 000 (i.e. $10 000 
+ $500 + $500). 

Generally, the amount of simple interest (I) is equal to the 
principal amount (P) times the (simple) rate of interest per annum (r) 
times the number of periods in years (n): 


| =Pxrxn 


= Prn Equation 4.7 


If n is a fraction of a year, say 60 days, it must be substituted into 
Equation 4.1 as a fraction of a year, such as 60/365. 


Examp_ie |: Calculating simple interest 


Find the simple interest on $1 239 at 7% per annum for: 


a two years 
b 90 days. 
Solution 
al = Prn 
= $1 239 x 0.07 x 2 
= $173.46 
b | = Prn 
= $1 239 x 0.07 x 90/365 
= $21.39 


To avoid rounding differences in calculations, keep all 


“ numbers in your calculator. For ease of writing, calculations 
are usually shown to five decimal places. But all the 
numbers are kept in the calculator and then are rounded to 
TWO decimal places at the end where necessary. 


The total amount (FV) the depositor has at the end of n years 
equals the original deposit plus the interest earned. Therefore, 


FV =P+| Equation 4.2 


Substituting Equation 4.1 for | in Equation 4.2 gives: 


FV =P+Pxrxn 
= P + (Prn) 
= P(1 + rn) by algebraic Equation 4.3 


factorisation 


Notice that the annual interest rate is entered as a decimal and n 
is in years. So for our first example of $10 000, the future value after 
two years Is: 

FV = $10000(1 + 0.05 x 2) 
= $10 000(1 + 0.10) 
= $10 000 x 1.10 
= $11 000 


Order of mathematical operations for ordinary 
calculators 


@ 


To remember the order of operations, the acronym 
BEDMAS may be used, where BEDMAS stands for: do 
Brackets first, then Exponents or powers, then Division and 
Multiplication folowed by Addition and Subtraction last. 


Examp_ie 2: Future value of a single amount 


If $10 000 was borrowed for three years at a simple interest rate o 
9% per annum, what would the total lump sum repaid after three 


years be? 


Solution 


FV = P(1 + rn) 
= $10 000(1 + 0.09 x 3) 
= $10 000(1.27) 
= $12 700 


Simple interest is used for short-term financial assets in the money 
markets (also called the short-term debt markets), where companies 
can borrow or invest in the short term. When applied to these assets, 
however, the time period will be a fraction of a year, such as 90/365. 


Example 3: Application of simple interest 


Suppose a large company invests their temporary surplus of $100 
000 in the money markets for 90 days at 9% per annum. 
What amount of money would be repaid at the end of 90 days? 


Solution 

FV = P(1 + rn) 
= $100 000(1 + (0.09 x 90/365)) 
= $100 000(1 + 0.02219) 
= $102 219.18 


Simple interest and calculating the present value 


So far, we have discussed the future or accumulated values of 
original amounts invested or borrowed. Often we want to work out 
how much the money we expect to receive in the future (e.g. to be 
received in two years’ time) is worth today. The amount today is 
known as the present value and can be thought of as the necessary 
sum invested or borrowed today, to yield a particular value in the 
future. As the future value equation (Equation 4.3) has four variables: 
FV, P r and n, it can be rearranged to calculate any one of the four 
variables. 

The present value (PV) of a future amount can be found by 
rearranging Equation 4.3: 


pV =- FV | 
{1 +rn} 


Equation + 


This formula states that the present value (PV) of a future amount is 
calculated as the future amount (FV) divided by the simple interest 
factor of (1 + rn). This in effect discounts the future sum so that it 
refers to the value of this amount in today’s dollars. In other words, 
we remove the interest component from the future sum in order to 
arrive at payments made today. 


Example 4 Present value of a single amount with simple interest 


What is the present value of a money market instrument that will pay 
10% per annum simple interest and will pay its holder $100 000 in 
120 days? 


Solution 


Solution 


PV = ee 
(1 +rn) 
$100 000 
(1 + 0.10 x 120/365) 
$100 000 
(1 + 0.03288) 
$100 000 


1.03288 
= $96 816.98 


Simple interest is easy to calculate, but is used mainly for money- 
market instruments and interest-only loans where interest is always 
paid on the initial loan deposit and not added to it. 


Compound interest and future value 
For most loans and investments, we use compound interest. In 
calculating compound interest, interest is worked out on both the 
principal and the accumulated interest from previous periods. In the 
bank deposit example of $10 000, suppose interest for the second 
year is calculated on the principal and the first year’s interest of $500. 
We know that the value of the account at the end of the first year is 
$10 500. This becomes the new principal for the second year that will 
earn 5% interest over that year. Thus the value after two years is: 

= value after 1 year + interest in year 2 

= $10 500 + 0.05 x $10 500 

= $11025 


Likewise, the value after three years is: 
= value after 2 years + interest in year 3 
= $11025 + 0.05 x $11 025 
= $11 576.25 


The process of compounding can be simplified by rewriting the 
steps and deriving a general formula as shown below. 


The future value after one year can be written: 


FV = $10 000 + 0.05 x $10 000 
= $10 000 x (1 + 0.05) 
= $10 500 
The future value after two years is: 


FV = $10 500 + ($10 500 x 0.05) 
= $10 500 x (1 + 0.05) 
= $10 000 x (1 + 0.05) x (1 + 0.05) 
= $10 000 x (1 + 0.05)2 
= $11025 


Finally, the value after three years is: 


FV = $11 025 + ($11 025 x 0.05) 

= $10 000 x (1 + 0.05) x (1 + 0.05) x (1 + 0.05) 
or = $10 000 x (1 + 0.05)3 

= $11 576.25 


Now we will develop an equation for future value. 

Consider a deposit of PV dollars. If this deposit is repaid after n 
years and interest is compounded annually at r%, then the future 
value of the deposit is: 


FV = PV(1 +r)" Equation 4.5 


lf we compare the two methods of calculating interest, using the $10 
000 and 5% interest rate, the simple interest method will provide a 
future value after two years of $11 000. If the compound interest 
method is used, the value after two years is $11 025. The additional 
$25.00 is 5% interest earned in the second year on the year one 
interest; that is, 0.05 x $500. The additional interest earned on year 
one’s interest is due to compounding. 


Other methods of calculation 


Financial calculator solution 


As well as using an equation to find future value with an ordinary 
calculator and its power (exponents) key, we may also use the 
financial functions on a financial calculator or a spreadsheet. 
Financial calculators do vary in their programming, so it is important 
if you have one to understand how it works. 

Most financial calculators have a present value (PV) key, a future 
value (FV) key, a number of time periods (N or n) key, an interest rate 
(1%) key, a payments (PMT) key and a compute (COMP or CPT) key. 

If you have a financial calculator, you can use it to check the 
answer for the previous three-year example. First, check that the 
calculator's memory is cleared. Then enter —10 000 and press the PV 
key. (Note some calculators need you to enter PV as a minus amount 
[i.e. -10 000] as it is an outflow or investment.) Make sure you use 
the +/— key on your calculator for the minus sign. Next, enter 5 and 
press the i% key (unlike the equations, most financial calculators 
work so that you enter whole numbers for the interest rate instead of 
decimals). Next, enter 3 for the number of time periods (in this case, 
years), then enter 0 for the payments (PMT) and finally press the 


COMP/CPT key followed by the FV key to calculate the future value 
of $11 576.25. 


Financial calculator solution 


Inputs: —10 000 5 


3 
Press: CPT 


Solution: $11 576.25 


Note that on the financial calculator there is a key for payments 
(PMT) during the period. In this case PMT is zero, as there is a single 
cash flow. It is useful in time value money problems to realise there 
are basically four inputs and we are solving for the fifth input or 
variable. Spreadsheet programs exist for calculating future values. 
Next we have the same example solved using an Excel spreadsheet 
program. 


Spreadsheet solution 


We first show how a spreadsheet such as Microsoft Excel can be 
used to solve the single-cash-flow example. We may set up a 
spreadsheet with the inputs of PV, | and n in the cells, with the FV 
equation formula in another cell, and solve for FV as if the 
spreadsheet was a calculator. However, it is far easier to use the built- 
in financial functions via the function &. 

Open up the Excel spreadsheet and click on the function sign (*) 
in the function input line above the actual spreadsheet. An equals 


sign (=) will appear in the cell input window and you will be asked 
what function you want to use. Click on Search to find function FV, or 
you can search in the category ‘Financial’ for FV. Then you can select 
FV, and on the spreadsheet screen the description ‘Returns the future 
value of an investment based on periodic, constant payments and a 
constant interest rate’ shows. When you click OK for FV, a dialogue 
box in the screen FV (Rate, Nper, Pmt, Pv, Type) will appear and you 
enter the variables for the problem. 

The Rate is 0.05; Nper is the number of periods (3 in this 
example); Pmt is 0 as no periodic payments occur; Pv is —10 000 and 
Type is 0, reflecting payments occuring at the end of the period. So 
we have FV(0.05,3,0,-10 000,0). Clicking on OK gives $11 576.25. It is 
important to note the interest rate is entered as a decimal, and the 
initial deposit Pv is entered as a negative number with no comma. If 
you omit the negative sign then FV will appear as -$11 576.25. 


Spreadsheet solution 
Using the financial function #& and its pull-down window we 
solve for the future value as follows: 


=FV(Rate,Nper,Pmt,Pv, Type) 
=FV(0.05,3,0,-10000,0) 
= 11576.25 


FV ~(- X ¥ fe =FV(0.05,3,0,-10000,0) 


A B C D E F G H 
1 Use function fx to find future value FV 
2 Interest Rate 0.05 
3 Nper 3 
4 Pmt 0 
5 Py -10000 
6 Type 0 
7 FV 11576.25 
8 . 5 
: Function Arguments vy | & 
40) an 
11 Rate 0.05 |B} = 0.05 
12 Nper 3 EA = 3 
13 Pmt 0 Bia) = 0 
: Py -10000 ES = -10000 

0 a] = 

16 Type ES 0 
17 = 11576.25 
1g | Returns the future value of an investment based on periodic, constant payments and a constant interest rate. 
19 Rate is the interest rate per period. For example, use 6%/4 for quarterly payments 
20 at 6% APR. 
21 
22 Formula result = $11,576.25 
23 
74 | Helpon this function OK | | Cancel 


The example on the next page demonstrates the effect of 


compounding on future value. 


Example 5: Compounding and future value 


Suppose you deposit $1 254.50 into an account earning an annual 
interest rate of 7.5%. How much can you withdraw at the end of six 
years if interest is compounded annually? 

Solution 


FV = PV (1 +)r)n 
= $1 254.50 x (1.075)6 


= $1 254.50 x 1.54330 
= $1 936.07 


This implies that, if somebody offers you $1 254.50 today or $1 
936.07 at the end of six years, and your opportunity cost of funds is 
7.5%, you would be indifferent Opportunity cost as to the two 
alternatives. 


Using a calculator with exponents (powers) 
In Example 5, the quantity (1.075)6 can be worked out using 


the power key (Y*, XY or “) on any scientific or business 
calculator that has the key. Enter 1.075 in your calculator, 
press the power key, followed by the button for the number 
6, and finally the equals key. This gives the number 1.54330, 
which can then be multiplied by the principal $1 254.50 to 
give the answer of $1 936.07. 


The interest rate and the amount of time between the present and 
future amounts relate the present and future values mathematically. 
Note that unless specified, the word interest involves compound 
interest and the nominal interest rate means the nominal annua/ rate 
of interest. For example, a quoted rate of 6% means 6% 
compounded per annum. Interestingly, we can use a nominal interest 
rate to get a rough approximation of how long it will take an 
investment to double in value. Divide the interest rate into 72 to find 
the number of years it will take to double in value; in this case, the 


answer is 12, so it will take roughly 12 years for an investment 
returning 6% to double in value. 


The present value of a single payment 

If a certain amount will be received in the future we may want to 
know what it is worth to us in today’s dollars given a certain required 
rate of return or opportunity cost. Most financial management 
decisions require present values (PV) rather than future values (FV). 
For example, a financial manager who is considering buying an asset 
wants to know what the asset is worth today rather than what it will 
be worth in the future. On the other hand, savers (investors) may 
want to know how much deposited today will grow into a required 
future amount. The process of finding the present value of a future 
amount by decreasing a future value (FV) at a compound rate is 
known as discounting. The calculation is therefore referred to as a 
discounted cash flow (DCF) calculation, and the interest rate r is 
known as the discount rate. The present value (PV) in the case of 
compound interest can be found by rearranging Equation 4.5 to give: 


FV 
oe e—————- Equation 4.6 


(1+r)° 


Note: The equation can also be written as PV = FV x (1 +r)" with the 
power of the denominator changing to negative and multiplying FV 
by(1+n™ 

The relationship between the interest rate, the number of years 
and the present value of $1 is shown in Figure 4.1. 
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Figure 4.1 Interest rates, time periods and the present value of 


$1 


Figure 4.1 shows that the present value decreases with increases in 
the discount rate and time until the future funds are received. The 
longer you have to wait for your money, the less it is worth today. 
However, for an interest rate of 0%, the present value always equals 
the future value. 


Example 6: Present value and compounding 


You know you will need $2 000 at the end of three years. If you 
money can earn 5%, how much should you deposit into your 
account today? 


Another way of asking this question is: ‘What is the present value 
(PV) of $2 000 to be received at the end of three years?’ 


Solution 


Use Equation 4.6 to solve the unknown PV. 


PV = FV(1 + r)-n 
= $2 000 [(1.05)-3] 
= $2 000 (0.86384) 
= $1 727.68 


With many calculators, for PV = FV x (1 + ry", you may put 


“ in (1 +1), press the power key (Y%, XY or 4), press the power 


number followed by the +/— key for the negative, and 
finally the equals key. Or you may use the reciprocal key 
1/x, as 1/x is x-' with the first form of Equation 4.6. 


As noted, financial calculators have a present value (PV) key, a 
future value (FV) key, a number of time periods (N or n) key, an 
interest rate (i%) key, a payments (PMT) key and a compute (CPT or 
COMP) key. To check the answer for Example 6 using a financial 
calculator, first make sure the calculator’s memory is cleared. Then 
enter —2 000 and press the FV key. (Note some calculators require 
you to enter FV as a minus amount, as it is an outflow or investment.) 
Next, enter 5 and press the i% key, followed by 3 for the number of 
time periods (in this case, years). Finally press the CPT key followed 
by the PV key to calculate the PV of $1 727.675, which rounds to $1 
727.68. 


Financial calculator solution 


Inputs: —2 000 5 3 0 


Press: 
Solution: $1 727.68 


Note that on the calculator there is a key for payments (PMT) 
during the period, but in this case PMT is 0 as shown in the 
solution. 


Spreadsheet solution 

Spreadsheet programs exist for calculating present values. 
Following is the same example solved using an_ Excel 
spreadsheet. 

Use the financial wizard function sign (4 in the function 

input line above the actual spreadsheet. Click in Search to find 
the function PV or click on Financial, then PV, and a dialogue 
box will open in the screen PV (Rate, Nper, Pmt, Fv, Type). Enter 
the variables for the problem. The Rate is 0.05; Nper is the 
number of periods (3 in this example); Pmt is zero, as no 
periodic payments occur; Fv is —2 000; and Type is 0, reflecting 
payments occuring at the end of the period. So we have 
PV(0.05,3,0,-2 000,0). Clicking on OK gives $1 727.68. 
Note that the interest rate is entered as a decimal, and Pv is 
entered as a negative number with no comma. If you omit the 
minus sign then PV appears as -$1 727.68. As a three-step 
process, the present value of a single amount is: 


=PV(rate,Nper,Pmt, Tv, Type) 
=PV(0.05,3,0,-2000,0) 
=1727.68 


Example /: Investment decisions 


An elderly aunt wishes to test your finance skills and offers you the 
opportunity to receive either $3 000 two years from now or $2 620 
today. If you can earn 7% on your investment, which offer should 
you take? 


Solution 
PV = FV(1 + r)-n 
= $3 000 [(1.07)-2] 
= $3 000 (0.87344) 
= $2 620.31 


In other words, it is of no consequence whether you receive $3 000 
in two years’ time or $2 620.31 today. 


Example 8: Current price of a future amount 


Find the current price (PV) of a security that pays interest and 
principal of $1 000 at maturity in two years’ time if the current 
market interest rates are: 


a 8% 
b 5% 


Solution 


(1 +r - 
$1 000 
(1 + 0.08) 

_ $1,000 


~ 1.1664 
= $857.34 


$1 000 
(1+ 0.05) 
$1 000 


b_ Price = 


Price = 


1.1025 
= $907.03 


Note: For Example 8, the change in today’s value for the security 
shows the impact of a change in interest rate, as it moves from 8% to 
5%. As the interest rate falls, prices of financial assets may rise. This 
inverse relationship between an asset's price and interest rates will 
be met again in later chapters. 


Compounding frequency 


So far, we have focused on calculating the present value or future 
value of a single lump-sum payment with an annual interest rate. If 
we increase the number of compounding periods per year, then we 
end up with different annual yields. The frequency for compounding 
interest varies widely. For example, bank accounts can pay interest 
semi-annually (twice a year), quarterly, monthly or daily. If 
compounding or discounting takes place more frequently than once 
during a year, we need to modify the future and present value 


equations from the previous section to take this into account. Any 
increase in the frequency of compounding, all else being equal, will 
increase the future value of the funds to be received. 

To show how this principle works, we calculate the future value of 
an initial investment of $1 000 compounded semi-annually at 10%. 
After the first six months, the amount is $1 050 = $1 000 x (1 + 
0.10/2). At the end of the second six-month period the total is $1 
102.50 = $1 050 x (1 + 0.10/2). An easier way to calculate the value 
is to recognise that $1 000 is being invested for two six-month 
periods at an interest rate of 5% per period. That is, 


FV = $1 000 x (1 + 0.05)2 
= $1 102.50 


In general, if m is the number of periods per year, the annual interest 
rate (r) will be divided by m. This in effect adjusts the interest rate to 
match the compounding period. However, because there are now 
more compounding periods, each n must be multiplied by m to 
adjust both future and present value equations. 

For example, to calculate a future value we need to adjust 
Equation 4.5 as follows: 


FV = PV x 1+] 
m 


Equation 4.7 


Where m = the number of compounding periods per year 

n = the number of years 

r = annual interest rate. 
The relationship between interest rates, the number of periods that 
interest is earned and the future value of one dollar can be shown 
graphically, as in Figure 4.2. 
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Figure 4.2 Future value of $1 for different compounding 
periods and interest rates 


Two clear relationships are noted: 

¢ first, the higher the interest rate, the higher the future value 

* second, as the number of compounding periods increases, the 
higher the future value. 


However, for an interest rate of 0%, the future value always equals 
the present value. 


Example 9: Frequency of compounding and future value 


What is the future value (FV) after six years for $10 000 earning 12% 
per annum if the funds are compounded: 


a quarterly? 


b monthly? 


c daily? 


Solution 


a FV =PV~x 1+<| 
m 


4x6 
FV = $10 000 (1 + 222) 


=$10 000 (1.03)" 


= $10 000 x 2.0328 
= $20 328 


12x6 
b FV =$10 000 x eo) 


=$10 000 (1.01)” 


= $10 000 x 2.0471 
= $20 471 


¢ FV = $10 000 x 


=$10 000 (1.00032877) ” 


= $10 000 x 2.0542 
= $20 542 


For a present value (PV) we can similarly adjust Equation 2.9 for 
different compounding frequencies, as follows: 


Exampie 10: Present value with monthly compounding 


A tax-refund company offers instant tax-return refunds. If you had a 
$1 000 tax refund coming from the Inland Revenue (IRD) in three 
months and were offered an instant tax refund for a $40 dollar fee, 
would you take it if you could borrow $1 000 at 12%? 


Solution 


First convert the annual interest rate to a monthly rate. Do this b 
dividing 12% by 12 — the monthly rate is 1%. Then put the figures 
into Equation 4.8: 


PY = FV 


iy maxn 
(1 ‘mm 


= $1000 


0.12 \!2*12 
(1 +75 


= $1000 
(1.01) 


= $970.59 


So your tax refund is worth $970.59 today. If you take the instant 
refund, you are basically selling the refund today for $960 ($1 000 - 


$40 = $960). As you are a wise investor, you will probably reject the 
tax-refund company’s offer and wait three months for the $1 000. 


Equation 4.8 can also be used to calculate the current value of a 
zero-coupon bond, as shown in the example on the next page. 


Example 11: Current value of a zero-coupon bond 
Long-term debt instruments called bonds pay interest payments 
based on the coupon rate, usually on a semi-annual basis, to the 
lender; whereas a singlepayment bond called a zero-coupon bond 
pays no interest during its lifetime. The final repayment for a zero- 
coupon bond includes the interest payment at maturity when the 
bond is repaid by the borrower. Thus, today’s price (i.e. the present 
value) of a $100 000 zero-coupon bond that has four years to 
maturity when the market interest rates (market yield) are 9% per 
annum, compounded semi-annually, can be calculated as: 


a =~ ___ =a 


$100 000 
2x4 
t + 


9 


_ $100 000 
(1.045) 

_ $100 000 
1.4221 

= $70 318.54 


Continuous compounding/discounting 


If we increase the frequency of compounding or discounting 
periods for FV or PV — that Is, as m approaches a very large number 
(infinity) - then FV approaches a limit. This limit is reached when 
(theoretically) the time intervals between periods reaches zero; that 
is, Compounding and discounting take place continuously. 

The general relationship Is: 


FV = PV xe™ 
= PVe™ Equation 4.9 


where e = a constant (equal to 2.718 281 8). Another common 
constant is Tt, which is used in finding the area of a circle. 

A quick way of calculating e is to use the exponential key e* of 
your calculator and use x = 1 to give 2.718 281 8. The continuously 
compounded rate of interest (r) is expressed as a decimal, so that 9% 
becomes 0.09. In reality, no loans or investments are continuously 
compounded, but the concept is a useful one in theoretical financial 
models, especially ones involving growth. 


Example 12: Continuous compounding and future value 


Find the value of an investment of $10 O00 if it has continuous 
compounding of 12% per annum for six years. 


Solution 


FV = PVe= 
= $10 000e%2*« 
= $10 000e"” 
= $20 544.33 


Nominal and effective interest rates 

You may have observed that the same annual interest rate produces 
different future values for different compounding frequencies. If the 
rate of interest for an investment or a loan is compounded more 
than once every year, then the quoted nominal rate (so called 
because it includes inflation) does not reflect the actual interest rate 
received or paid. The effective rate (r°) is the true rate that is actually 
paid or received. Thus, when we include an adjustment for the 
frequency of compounding, the actual rate of interest on an annual 
basis is called the effective annual rate. In other words, the nominal 
rate that is the contractual rate charged by the lender or promised 
by the borrower may be misleading. 

There is another interest rate called the annual percentage rate 
(APR) which results when short-term rates are annualised by 
multiplying the rate per period by the number of periods in a year. 
For example, 1.5% per month becomes the annualised percentage 
rate of 18% (1.5 x 12). This is not the actual interest rate as it does 
not take compounding into consideration. 

It is important when comparing loan costs or investment returns 
over different compounding periods to be aware of nominal versus 
effective rates. We can alter the nominal percentage rate of interest 
to an effective rate by using the adjustment to account for non- 
annual periods from Equation 4.7. The nominal rate equals the 
effective rate when they both produce the same rate of return. 

Thus, using the time frame of future value for one year, we have: 


m 

r 
1+— 
m 


l+re = 


This equation can be rearranged to become: 


r 
1+ =| =2 Equation 4.10 


A worked example follows on the next page. 


Example 13: Application of effective interest rate 


You have the choice of three accounts. In which of the following 
would you prefer to invest? 


¢ Account A paying a 9.15% return compounded semi-annually. 
¢ Account B paying a 9.05% return compounded quarterly. 
« Account C paying a 9% return compounded daily. 


Solution 


Using Fe = f+ =] “F 


0.0915\* 
AccountA Te = {1+ 5 —1 


(1.04575) -1 
= 9.36% 


AccountB fe 


Il 
So MEPS 
re 
of 
© 
—) 
U1 
| 
fama 


(1.022 625) -1 
9.36% 


Account C Te = f to 


— (1.000 24658)” -1 
( ) 
= 9.42% 


As Account C's effective return is higher, it is the preferred 
investment. 


Example 14: Effective interest rate 


What is the effective annual rate of interest charged on a one-year 
Mastercard debt if interest is quoted at 21% per annum but 
calculated on a monthly basis? Note: The 21% is an APR. 


Solution 


re={l+—] -1l 
m 
12 
. 
re = 1 + = —] 
12 
= (1.0175) -1 


23.14% per annum 


Solving for an unknown interest rate 

Sometimes we encounter a situation where we know the present 
and future values of a sum of money, as well as the time between 
them, and we need to find out the interest rate that equates the two 
values. An example could be the zero-coupon bond mentioned 
earlier. The bond, after being issued by the borrower, is sold in the 
capital markets and will return a specified amount at maturity. Thus, 
we can find the implied rate of interest earned when both the PV and 
FV are known for a defined period of time. 

Notice that the interest rate can be solved directly when it 
involves only the future value and present value of a single payment. 
There are several ways to solve this problem using a financial 
calculator. However, solving the problem directly involves the 
rearrangement of Equation 4.5 so that 


FV/PV = (141) 


Therefore by taking the nth root of both sides and isolating r, we 
obtain the expression for r below: 


FV l/n 
r = |—— -1 Equation 4.11 


The Y* key on an ordinary calculator can be used to find 


the nth root if there is no Y'™ key. However, any fractional 
x value should be changed to a decimal before using the 
Y* key. For example, 1/4 becomes 0.25. 


The rate of return for a single cash flow can be calculated as shown 
in the example on the next page. 


example 15:Rate of return for a single cash flow 


Suppose we know that $1 000 is to be deposited in the bank today 
and that we will be able to withdraw $1 210 at the end of two years. 
What rate of return or yield is this account paying? 


Solution 


i/n 
veri 
r = |— -1 
(Y) 
bi aii" 
i= -1 
$1 000 
= (1.210) -1 


= 0.10 or 10% 


Again we use the Y* key on the calculator with 1/2 expressed as a 
decimal 0.5. 


Example 15 can also be solved using a financial calculator. 
Remember to clear the calculator first, then enter PV = —1000, FV = 1 
210, N = 2, PMT = 0, and press the CPT key followed by the i% key to 
find the interest rate of 10%. Remember some calculators will need 
PV or FV to be negative, so PV is negative to represent an outflow. 


Financial calculator solution 


Inputs: —1000 
PV 


Press: 


Solution: 10% 


Solving for an unknown time period 

Occasionally, we want to find the time required for a present sum 
to grow into a desired future value. Using Equation 4.5 and 
rearranging to solve for n, we have: 


J 
n= BUEN) Equation 4.12 


In (1 +r) 


Here we say that n is the required time for a present value to grow 
into a desired future value with a specified interest rate r. 


Example 16: Finding the number of periods n 


Assume we have an investment with present value (PV) of $1 000, a 
future value (FV) of $1 450 and an interest rate (r) of 6% per annum. 
What length of time will this investment involve? 


In (FV/PV) 
In (1 +r) 


In (1450/1000) 
In (1 + 0.06) 


0.371 563 5 
0.058 268 9 


n= 6.38 years 


Example 16 can also be solved using a financial calculator. First 
remember to clear the calculator. Enter: PV = —1000; FV = 1450; 1% = 
6; PMT = 0. Then press the compute (CPT or COMP) key followed by 
the n key to find the period. Remember some calculators will need 
PV or FV to be negative, so we have made PV -1000 as an outflow. 


Financial calculator solution 


Inputs: —1 000 


Solution: 6.38 years 


Note that on the calculator there is a key for payments (PMT) 
during the period. As shown in the solution above, we make 
PMT zero. 


Spreadsheet programs exist for finding interest rates. Following is 
Example 16 solved using an Excel program. 


Spreadsheet solution 


The number of time periods n can be calculated by using the 
Excel financial function called NPER. Following the previously 
described instructions for using fx and clicking on the NPER 


financial function, we have the following three-step solution: 


= NPER(Rate,Pmt,PV,FV, Type) 
= NPER(0.06,0,—1 000,1 450,0) 
= 6.38 years 


Conclusion 

In this chapter we have introduced the important concept of the 
time value of money. The key idea is that because we can invest 
money and receive interest on it, money received today is worth 
more than the same amount at some future date. Interest is a cost 
for a borrower and a reward for a lender, and can be calculated in 
many ways. 

First we looked at simple interest that is calculated only on the 
principal, and then at applications of the simple interest formula. For 
example, the simple interest formula can be rearranged to find the 
price of a short-term money market instrument. Next we considered 
compound interest where interest of one period is added to the 
principal, and this new total becomes the new principal for the 
following period. We learned how to calculate future and present 
values through the use of formulae and a calculator or spreadsheet. 


Thus, as a consequence of these concepts, we can value cash flows at 
points in time other than the present. 

After considering single payments, we looked at the effect of 
changing the frequency of compounding and its impact on the 
future and present values of cash flows and interest rates. Last, we 
considered how to work out an interest rate when the present and 
future value is known. 


SELF-TEST QUESTIONS 


Financial calculator solution 


Inputs: —1250 7 5 0 
PMT i% N PV 

Press: CPr FV 

Solution: $7 188.42 


Note that for this case the PV is 0. 


ANSWERS TO SELF-TEST QUESTIONS 


Hamish Hardy would prefer the lump sum of $2 500. 


Questions and problems 


Note: Assume that interest is compounded if it is not stated. However, when 
dealing with money market instruments with short-term maturities, interest 
can be assumed to be simple interest unless otherwise stated. 


| What is the future value of a $2 500 investment if it earns 
simple interest of 11% for five years? 

2 A company borrows $225 000 for 120 days at 8.5% simple 
interest from the short-term money markets. How much must 
it repay? 

3 Suppose, as a company treasurer, you borrow funds for 90 
days with the current market yields at 7.6%, assuming simple 
interest. At the end of 90 days you have to pay $500 000 to 
the lender. How much did you actually borrow in the 
beginning? 

4 What is the future value of a $4 500 investment if it earns 
8.8% (compounded annually) for three years? 

5 If you deposit $3 300 into an account that earns compound 
interest of 8.2% per annum, how much will you have in total 
after 2.5 years? 

6 As an investor, if you had a choice, would you prefer a shorter 
or a longer compounding period? 

7 \f the compound discount rate is 9%, what is the present value 
of a payment of $11 000 to be received in three years’ time? 

8 You invest an amount today; that is, a present value. As time 
goes on, will the amount to be received become larger or 
smaller? 


9 


10 


You are expecting a future payment. Will today’s value — that 
is, the present value of this future payment — increase or 
decrease as time goes on? 

Calculate today’s price of a debt security that does not pay 
any interest during its term of three years, but at maturity 
with the principal repays $100 000 with an annual yield of 
8.2% (assume compounded). 

If $7 000 is required in five years from now and money is 
worth 7% compounded annually, find the present value. 

What initial outlay will accumulate to $500 000 in 20 years at 
9% compounded annually? 

Find the compounded future amount in each of the following: 
a $5 000 for two years at 10% per annum compounded semi- 


annually 

6 $2 300 for one year at 8% per annum compounded 
quarterly 

c $1 150 for six months at 11% per annum compounded 
monthly 


d $2 000 for one year at 9% per annum compounded daily 

e $3 000 for 1.5 years at 7.5% per annum compounded 
monthly 

f $9 000 for 2.5 years at 12% per annum compounded semi- 
annually 

g $10 000 for three years at 8.8% per annum compounded 
every two months. 

Find the compound amount when $10 000 is invested at 6% 

per annum compounded continuously for three years. 

What is the present value of a payment of $11 000 to be 

received in four years if the discount rate is: 

a 8%, assuming semi-annual discounting? 

0 8%, assuming monthly discounting? 

c 11%, assuming semi-annual discounting? 


cd 11%, assuming monthly discounting? 

16 What is the present value of a payment of $12 000 to be 

received: 

a in three years? 

b In ten years, if the discount rate is 7%, and assuming semi- 
annual discounting? 

17 Jane Saver has $10 000 in her savings account at the end of 
three years. The interest rate is 12% compounded monthly. 
How much did she deposit in the account three years ago? 

18 What principal will accumulate to $7 500 in six years at 9% 
compounded quarterly? 

19 Find the price of a $500 000 zero-coupon bond which has 

four years to run, when the market yield is 10% per annum 

compounded semi-annually. 

David Debtor borrowed some money for five years. When the 

debt was due, he paid $12 500 for the money borrowed, and 

the interest charged. The interest rate was 9% compounded 
quarterly. How much did he borrow? 

What is the effective rate of interest on a loan if the stated 

rate is 12% and the principal is compounded monthly? 

22 If $1 000 is invested at 8% compounded quarterly for one 
year, what is the effective rate? 

23 Find the effective rate if money invested at 10% is 
compounded quarterly in the money market. 

24 Bank A offers its depositors an interest rate of 7% 
compounded monthly, while Bank B gives its depositors an 
interest rate of 7.5%, compounded semi-annually. Which of 
the two banks makes the better offer? 

25 Jessica's goal is to become a millionaire. Today, her portfolio is 
worth $110 000. If she believes she can get 9% per annum on 
these funds without adding or withdrawing funds, how long 


“ 


jo) 


2 
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will she have to wait before these funds grow into a million 
dollars? 

26 Lisa examined her first Visa card statement, for February. The 
statement listed the periodic rate of this month as 1.5%, and 
the corresponding annual percentage rate as 18%. Calculate 
her effective annual interest rate. 

27 Suppose you can delay your $1 500 tax payment now and pay 
tax of $1 800 in one year plus a penalty of $50. What interest 
rate must you earn to make it worthwhile to delay paying 
your tax for a year? 

28 You are offered a choice of receiving $1 500 now, or $2 200 in 
three years’ time. What interest rate would make you 
indifferent as to whether you chose this present value or the 
future value? 

29 You then negotiate your choice of $2 000 in two years or $1 
600 now. What interest rate does this imply? Which would 
you choose if you can invest at 14% annual interest? 

30 You can pay tax of $1 100 now or $1 150 in one month. What 
interest rate does this choice imply? What choice should you 
make if you can earn 12% for one year in your savings 
account? 


CHAPTER 5 


Time value of money — Multiple 
payments 


M Learning objectives 

By the end of this chapter, you should be able to: 

Mi calculate the future and present value of multiple cash flows 

Micalculate the present and future values of an ordinary 
annuity 

Micalculate the regular payment for an annuity from both 
present and future values 

Mi value an infinite stream of equal cash flows 

Mi calculate the price of a fixed-interest bond 

M prepare a repayment schedule for a reducible loan with 
annual payments. 


Introduction 

In Chapter 4 , we considered future and present value problems 
involving a single cash flow. Most real-world situations will involve 
many cash flows over time. 


Multiple cash flows 

Many investments or loans involve a stream of cash flows occurring 
at different points in time. These cash flows can be equal, or can be 
different amounts. In the previous chapter, we explained how to 


calculate the present and future values of a single amount. Now we 
show how to calculate the future and present values of more than 
one cash flow. 


Future value of multiple cash flows 


The future value of multiple cash flows is found by summing the 
individual future value cash flows for different periods. 

The future value at time n of a multiple cash flow stream can be 
shown as: 


FV=C,x(l+rpP'+C, x (1 +r? +...+C,, x (14+ r}'+C,x (14+ 1r)? 
Equation 5.1 


where n =the time period of the future cash flows 


C, = cash flow in year 1, and so on. 


It is useful to draw a time line and mark the cash flows on it as a 
guide. To illustrate what a time line is, consider the following 
diagram: 


Years 
0 1 2 3 4 5 
a: a ic: A | ciel 
C; Co C3 C4 


Time O represents today; time 1 is one period from today; time 2 is 
two periods from today; and so on. Note that we usually assume 
time 1, 2, 3 and so on are end-of-period values; that is, time 1 is at 
the end of period 1. The cash flows occurring at the end of each 
period (in this case years) are shown below the line, with positive 
values indicating cash inflows or cash being received at the end of 


each year ($1 000 inflow at the end of the first year, $3 000 inflow at 
the end of the second year, and $2 000 inflow at the end of the third 
year). Time lines are useful tools to visualise cash flows being 
received (positive cash inflows) or paid out (negative cash outflows). 
So for problems to find the value of a series of cash flows at some 
future time, calculate the future value of each cash flow and then 
sum all of these cash flows for the answer. 


Present value of multiple cash flows 


We can calculate the present value of a series of cash flows to be 
received in the future by summing the present value of each cash 
flow. The following formula solves for the present value of a stream 
of cash flows. 


E Cy Co Cr 
PV = ; = — +...4 - = 
(1 - r) (1 - r) (1 +r ) Equation 5.2 
; n ei 
or = 
f=1(1 > r) 


The symbol 2 stands for ‘sigma’ and is a mathematical symbol 
meaning ‘to find the sum of’ (in this case) n terms beginning with the 
first term when t = 1. 

When dealing with present value problems, we often refer to r as 
a discount rate, where r can be used to represent rates such as 
market interest rates or the opportunity cost of funds. 

Example 2 on the next page shows how to calculate the present 
value of multiple cash flows. 


Example |: Future value of multiple cash flows 


Suppose you are saving for a holiday in five years, and you save $1 
000 at the end of year 1, $3 000 at the end of year 2, $2 000 at the 
end of year 3, and $1 500 at the end of the fourth year. What will the 
account balance be at the end of year 5 if you can earn 5% per 
annum over the period? 

First, draw a time line to help visualise the cash flows. As the time 
line shows, we grow the cash deposit by the interest rate to the 
future date. So using Equation 4.5, FV = PV(1+r)", we work out each 
deposit as a lump-sum payment and then simply add the four 
different deposits (with their accumulated interest) to the end of the 
fifth year. This way we bring the different cash deposits to the same 
point in time. 


0 1 2 3 - 5 


$1000 $3000 $2000 #£$1500 
¢ ; - $1 000 x (1.05)*= $1 215.51 


$ > $3 000 x (1.05)?= $3 472.88 
ie $2 000 x (1.05)? = $2 205.00 
$1 500 x (1.05)'= $1 575.00 


Total = $8 468.39 


point in time. 


FV of cash flow for year 1 = $1 000 x (1.05)* = $1 215.51 
FV of cash flow for year 2 = $3 000 x (1.05)? = $3 472.88 
FV of cash flow for year 3 = $2 000 x (1.05 = $2 205.00 
FV of cash flow for year 4 = $1 500 x (1.05)! = $1 575.00 

Total = $8 468.39 


By looking at the time line closely, we can see that the first deposit 
earns interest over four years, the second deposit earns interest over 
three years, the third deposit earns interest over two years, and the 
last deposit earns interest for one year. Then we value all of the 
deposits as future dollars at the end of the fifth year and can sum all 
the multiple cash flows to that point. 


Example 2: Present value of multiple cash flows 


Find the present value of the following cash flow stream where 
equals 8%. Assume year-end cash flows. 


Solution 
Draw a time line and note the number of years each cash flow is 
discounted. These become the power for the relevant cash flow. 


0 1 2 3 4 5 


$500 $700 $11000 
$500 x 1/1.08 «——___ 


$700 x 1/(1.08)* 


$11 000 x 1/(1.08)° 


Ci C> em 
a ie = iy —— 
(1+r) (1+1r) (1+r) 
PV = $500 . $700 $11 000 


(1+0.08)  (1+0.08) — (1+0.08)° 


= $500 x (1.08) + $700 x (1.08)? + $11 000 x (1.08)? 

= $500 x (0.92593) + $700 x (0.85734) + $11 000 x (0.79383) 
= $462.96 + $600.14 + $8 732.13 

= $9 795.23 


The amount of $9 795.23 is the maximum price you should be willing 
to pay in order to receive these cash flows. 


Level cash flows: annuities and perpetuities 

Often we have a series of periodic payments or receipts, usually 
made in equal amounts, called an annuity. Examples include 
insurance premiums, rent and most loan repayments, such as hire 
purchases or mortgages. Originally, the term ‘annuity’ referred to 
annual payments, but now it applies to payment intervals of any 
length of time. 


There are two basic types of annuity. When an annuity payment 
occurs at the end of each period, it is referred to as an ordinary 
annuity. An ordinary annuity is a series of regular payments that are 
made at the end of each annuity period. For example, we might be 
depositing an equal sum of money at the end of each year in order 
to buy a new car. So we would need to know how much our savings 
have grown by some date in the future. 

An annuity due is less common -— it differs in that its payments 
occur at the beginning of each period. Sometimes an annuity due 
may have an additional payment. Examples are lease payments and 
rent. In addition, because an annuity due provides the payments at 
an earlier stage, i.e. at the beginning of the period, it has a larger 
present value than an ordinary annuity. However, in this book, we 
mainly consider ordinary annuities. 

The term of an ordinary annuity is equal to the number of 
payments over its lifetime. This is found by counting the number of 
payments over the period. For example, a two-year loan with 
fortnightly payments is a 52-period annuity. 

Future amounts (compounding) and_ present amounts 
(discounting) for annuities can be calculated by the methods already 
discussed in the previous chapter. The amount of the annuity is 
found by summing the compound amounts of the individual periodic 
payments. However, this can be time-consuming, so modified 
formulae have been developed and will be covered in this chapter. 


Future value of an annuity 


The future value of an ordinary annuity is the sum of the regular 
payments and the interest that has been paid on each payment. To 
illustrate the calculation of the future value of an ordinary annuity, 
we set up a four-year annuity with $1 payments. These are drawn on 
the time line below: 


$1 $1 $1 $1 


The future value of an annuity is the sum of the future value of each 
annuity payment where each payment is compounded according to 
the period in which it falls. Thus, the future value of the annuity at 
the end of year 4, as shown in the above time line, could be 
calculated as the sum of the following quantities: 


First dollar = 1(1+r) 
Second dollar = 1(1+r/ 
Third dollar 1(1+r) 
Fourth dollar = 1(1+r)=1 


The first dollar is compounded forward by three periods, because 
only three periods will occur after the first payment is made. 
Similarly, the second dollar is compounded forward only two periods, 
and the third by one period. The final fourth dollar payment is made 
when the annuity finishes at the end of year 4 and is included in the 
sum. This process of finding individual sums for each annuity 
payment is unwieldy, and so a formula for finding the future value of 
an ordinary annuity has been derived algebraically from the sum of a 
geometric series. 

For an ordinary annuity of regular payments (PMT) for n number 
of annuity periods and an interest rate of r% per annum, the future 
value of an annuity (FVA) is given by: 


— (1 +r y" -1 
FVA = PMT | +? Equation 5.3 


r 


Using the previous example, and assuming that the interest rate of 
5% per annum remains constant over the period, the future value of 
an ordinary annuity of $1 payments at the end of each of the next 
four periods is found by: 


FVA = PMT eed] 


r 


(1+0.05) - | 


FVA = $1 
0.05 


- $1 - _ \ 
0.05 


= $1 0.21551 
0.05 


= $431 


Example 3: Future value of an annuity 


If we deposit $1 250 in a bank at the end of each year for the next 
five years, and assuming that we earn 7% per annum over the 
period, how much will we have saved — including interest — by the 
end of year 5? 


Solution 


FVA = PMT fash) 


1+0.07) -1 
FVA = $1250 }——__*+__ 
0.07 


- $1 250 am -1 | 
0.07 
0.402552 
0.07 | 
= $1 250 x 5.75074 
= $7 188.42 


= $1 250 


Example 3 of the future value of an annuity can be solved using a 
financial calculator. In addition to previously used keys, the key PMT 
is used for ordinary annuities. As before, first make sure to clear the 
calculator. Enter —1 250 and press the PMT key, enter 7 and press 1%, 
then enter 5 and press the N key and then enter 0 for PV. Finally, 
press the CPT (or COMP) key followed by the FV key to find the FVA 
of $7 188.42. Because this example involves a periodic outflow of $1 
250, most calculators will need the payment to be entered as a 
negative number to solve for a positive FVA. 


Financial calculator solution 


Inputs: —1250 7 


5 
iv PV 
Press: FV 


Solution: $7 188.42 


Note that for this case the PV is 0. 


Spreadsheet programs exist for calculating the future value of an 
annuity. Following is Example 3 of an ordinary annuity solved using 
an Excel spreadsheet program and its function 4, 


Spreadsheet solution 

We solve for the future value of an annuity as follows: 
= FV(Rate,Nper,Pmt,PV, Type) 
= FV(0.07,5,-1250,0,0) 
= $7 188.42 


B7 fe | =FV(0.07,5,-1250,0,0) 
A ° Cc D : 


Use fx to find future value of an ordinary annuity 
Rate 0.07 
Nper 5 
Pmt -1250 
Py 0 
Type 0 
Fv $7,188.42 


Present value and annuities 

Recall from the previous chapter that the present value of a future 
payment is calculated by discounting (i.e. dividing) the payment by 
its interest factor. Thus, as for the future value of an annuity, the 


present value of an ordinary annuity can be found by discounting 
each payment by its interest factor and summing these present 
values. Again, the process is laborious and is usually done by using a 
formula, a financial calculator or an Excel spreadsheet. 

The present value of an annuity (PVA) for an ordinary annuity of 
regular payments (PMT) for n number of annuity periods using an 
interest rate of r% per annum is given by the expression: 


; , 1-(1+r)° 
PVA = PMT . Equation 5.4 


where the term inside the square brackets is the present value factor 
for an ordinary annuity (PVIFA,,). The term outside the brackets is 
the regular payment PMT. 

If a financial asset promises to pay regular cash flows at the end 
of n future years, then the present value of these annuity payments 
represents its market price from the point of view of the investor. In 
the United States, many retired people buy annuities from insurance 
companies as a way of having a steady income payment. 


Example 4 Present value of an annuity 

A company offers you an annuity that will pay you $5 000 per year 
for the next ten years. Assuming that interest rates over the period 
will average 9% per annum, how much would you expect to pay fo 
the annuity? 


Solution 


~ $5 000 ( | 


0.09 
= $5 000 x 6.417676 
= $32 088.29 


Example 4 of the present value of an annuity can also be solved 
using a financial calculator. The result for the ten-year PVA annuity 
can be verified. Enter -5000 and press the PMT key. Enter 9 and press 
i%, then enter 10 and press the N key. Enter 0 for FV. Finally, press the 
CPT (or COMP) key followed by the PV key to find the PVA of $32 
088.29. Since this example involves a periodic outflow of $5 000, 
most calculators will need the payment to be entered as a negative 
number to solve for a positive PVA. If you omit the negative sign, 
then the PV appears as —32 088.29. 


Financial calculator solution 


Inputs: —5 000 9 10 0 


EV 
Press: PV 


Solution: $32 088.29 


Spreadsheet programs exist for finding present value of an annuity. 
Following is Example 4 solved using an Excel spreadsheet program. 


Spreadsheet solution 
Using the previously described present value financial function 
f, of Excel, we have: 


= PV(Rate,Nper,Pmt,FV, Type) 
= PV(0.09,10,—5 000,0,0) 
= $32 088.29 


Example 5: Future value of an annuity 


Suppose an investor invests $1 200 for the next six years in order to 

provide themselves with some funds. Assuming that they can invest 

their funds at 8% per annum compounded annually: 

a how much will they have at the end of six years? 

b how much would they have to invest in one lump sum now to 
build up these funds in six years? 


Solution 
a The future value can be calculated as: 


FVA = PMT foset-2| 


(1+0.08)° -1 
FVA = $1200 | *—__*>—__ 
0.08 
= $1 200 1.87 — 1] 
0.08 
~ $1200 [9.58687 | 


= $1200 x 7.33593 
= $8 803.11 


b The present value of the lump sum required to be invested now is 
found by discounting the lump sum to be received at the end o 
Six years: 


_ $8 803.11 
(1.08) 
= $5 547.45 


PV 


Note: An alternative way of finding the present value is by 
calculating the present value of an annuity as follows: 


eta : 
PVA = PMT |————_—— 
r 


1-(1+0.08)° 
PVA = $1200 | ———__— 
0.08 


_ $1 200 [OS | 
0.08 


= $1200 x 4.62288 
= $5 547.45 


Finding the amount of a regular payment 

If a future value and regular payments are required, the regular 
payment (PMT) for an annuity can be calculated by simply 
rearranging Equation 5.3. 


Example 6: Annual payment 


You may decide to set yourself a goal to save $9 000 in four years 
(i.e. an FV), and will do so by saving regular amounts at an interest 
rate of 8% per annum compounded annually. If equal payments are 
made at the end of each year, how much should you invest at the 
end of each year to reach your target? 


Solution 
In order to perform the required calculations, use Equation 5.3, the 
future value of an annuity formula. 


( +r) - J 
FVA = PMT 7 = 


is rearranged to become: 


FVA a FVA xr 
(1+r) -1 (1+r) -1 


r 


PMT = Equation 5.5 


Therefore: 


PMT = 22.000 x 0.96 
(1+ 0.08) -1 
_ _ $720 
0.360488 
= $1997.29 


Example 6 of the annual payments for an ordinary annuity can be 
verified by using a financial calculator. As before, make sure you 
clear the calculator. Enter 8 and press 1%, then enter 4 and press the 
N key. Enter 0 for PV, then enter —9000 and press the FV key. Finally, 
press the CPT (or COMP) key followed by the PMT key to find $1 
997.29. 

Since this example involves a periodic outflow of $1 997.29, most 
calculators will need the payment to be entered as a negative 
number to solve for a positive PMT. 


Financial calculator solution 
Inputs: 8 4 0 —9 000 


Press: PMT 


Solution: $1 997.29 


Spreadsheet programs exist for finding annual payments of an 
annuity. Following is the same Example 6 solved using an Excel 
spreadsheet program. 


Spreadsheet solution 
Using the previously described financial function 4 of Excel, we 


have: 
= PMT(Rate,Nper,PV,FV, Type) 
= PMT(0.08,4,0,-9000,0) 
= $1 997.29 


If instead you have a sum invested (PV) in the bank and need to 
make regular withdrawals from it for a set period of time, Equation 
5.4 will have to be rearranged in order to calculate the amount of 
regular withdrawals to be made. 


Example /: Payments for an annuity 


Suppose you are beginning your four-year university degree with 
$25 000 in the bank. If you can invest your funds at 9% per annum, 


how much money can be withdrawn each year to provide for living 
expenses without exhausting your funds before you finish your 
studies? 


Solution 
In order to perform these calculations, Equation 5.4 


r 


fuss r 
PVA = PMT |——————_- 


is rearranged to become: 


PMT = ——— = —— Equation 5.6 
1-(1+r)°  1-(1+r) 


r 


where PVA = the sum invested today. 


Therefore: 


_ $25 000 x 0.09 
1-(1+ 0.09)" 
$2 250 
1 = 0.70843 
$2 250 
0.291574 


PMT 


$7 716.72 per annum 


This annuity payment involving a present value amount can be 
solved by a financial calculator or the financial function in a 
spreadsheet. The financial function (4) of a spreadsheet would be as 
follows: 

=PMT(Rate, Nper,PV,FV, Type) 

= PMT(0.09,4,-25000,0,0) 

= $7 716.72 


Annuity due 

There are a few annuities that have payment due at the beginning of 
the time period. For example, when someone rents a house, the 
rental payment is generally due at the beginning (a pre-payment). 
For annuity due, the ordinary annuity formulae are modified by a 
factor (1 + r). For example, the future value of annuity Equation 5.3 
becomes: 


(1+r)"-1 | — 
FV Annuity due = PMT ——— (1 +z ) Equation 5.7 


The (1 + r) effectively compounds each payment by one more year 
to reflect payments starting at the beginning of each period. 
The present value annuity Equation 5.4 becomes: 


1-(1+r)" , — 
PV Annuity due = PMT | ————_—— (1 +r ) Equation 5.8 
r 


Recall Example 3, which involved a five-year annuity, annual 
payments of $1 250 and a 7% interest rate. Now, let's assume all 


payments are made at the beginning of the year, with the first 
payment made at the start of the first year — that is, time 0. 
So: 


(1 +0.07)° (1. 7) 
al ' 


0.402552 
= 1250 — | (1.07) 


FVA annuity due = PMT ee vel (1 - r) 
FVA due - ra [OO = 


0.07 


= $7 691.61 


Annuity due problems may also be solved with financial calculators. 
Most financial calculators have a DUE key (or a switch, for example, 
BGN) for shifting payments from the end of time periods to the 
beginning of time periods. 

We now alter the previous example to become a future value of 
an annuity due, solved using a financial calculator. So we use the 
PMT key for ordinary annuities, and the key for annuity due. Enter — 
1250 (depending on the calculator) and press the PMT key, then 
enter 7 and press i%. Enter 5 and press the N key, then enter O for PV. 
Next press the DUE (or BGN) key, followed by the FV key to find the 
FVA of $7 691.61. 

Since this example involves a periodic outflow of $1 250, most 
calculators will need the payment to be entered as a negative 
number to solve for a positive FVA due. 


Financial calculator solution 
Inputs: —1250 7 


Press: FV 


Solution: $7 691.61 


Spreadsheet programs exist for calculating the future value of an 
annuity. Following is the example solved using an Excel spreadsheet 
program. 


Spreadsheet solution 
The future value of annuity due FVAgye is solved using Excel's 


financial function (FV) and adjusting for when the cash flows 
occur, as follows: 

= FV(Rate,Nper,Pmt,PV, Type) 

= FV(7%,5,-1 250,0,1) 

= $7 691.61 
This time, the Type value was given a 1 to show that cash flows 
now occur at the beginning of the period; previously, we have 
used a 0 value to show end of period cash flows. 


FV > ( X& + fe =FV(0.07,5,-1250,0,1) 


A B G D E F G H 

1 Use function fx to find future value of annuity due 

2 Interest rate 0.07 

3 Nper 5 

4 Pmt -1250 

5 Pv 0 

6 Type 1 

7 =~FV 7691.61 

8 . > 5 
g | Function Arguments ¥ | & 
141 Rate 0.07 4 = 0.07 

12 Nper 5 Bs) = 5 

13 Pmt -1250 Bs] = -1250 

14 — 

aE Py |0 |b] = 0 

16 Type |1 || = 1 

17 = 7691.613426 

1g | Returns the future value of an investment based on periodic, constant payments and a constant interest rate. 

19 Type is a value representing the timing of payment: payment at the beginning of the 
20 period = 1; payment at the end of the period = 0 or omitted. 
21 
22 | Formula result = 7691.613426 

23 
74 Help on this function OK | Cancel 


Perpetuities 
Annuity formulae are useful for many cash flow streams. The ultimate 
annuity carries forever. An infinite stream of cash flow is called a 
perpetuity. For example, the British Government has, in the past, 
issued securities called Consols that pay interest payments forever 
and which provide the holder with a stream of equal cash flows to 
infinity. Note that the symbol for infinity is ©. 

Interestingly, the concept of valuing each cash flow and then 
summing them is made simpler when an infinite stream of payments 
is considered. For example, if we assume that the first interest 


payment of the perpetuity occurs one year from now, then the 
present value of the perpetuity paying the cash flow amount $C each 
period at an interest rate of r% per period is: 


a as a. 
(1+r) (+r) (1+r) 


However, this infinite series of payments can be reduced by algebraic 
manipulation to: 


Ci 
sy . 1 5 we 
PV = : Equation 5.9 


This formula gives the present value of a perpetuity one period 
before the first payment, so that in order to find the present value of 
a perpetuity at time t = 0 it is assumed that the first payment will 
occur at time t = 1. It is interesting to note that the present value of a 
perpetuity is a simplified case of annuities. 


Example &: Present value of a perpetuity 


Find the present value of an investment that promises to pay you $1 
750 at the end of every year forever, when the interest rate is 11%. 


Solution 


_ $1750 


0.11 
= $15 909.09 


We can extend the idea of a perpetuity with a constant payment to 
one that will grow at a rate (g) indefinitely. For a constant payment 
that continues indefinitely and grows at a proportionate rate, the 
formula for the present value of a growing perpetuity can be derived 
as: 


r—¢ Equation 5.10 


where r = discount rate and g = growth rate. 


So a growing perpetuity is a stream of level cash flows, and its value 
is found by the value of the cash flow at the end of the first period 
divided by the difference between the discount rate and the growth 
rate. Note that the discount rate must be higher than the growth rate 
to use this formula. 

For example, when a property investor buys a building and 
receives rents that grow at a fixed percentage each year, the current 
value of these future payments can be found using the growing 
perpetuity formula. 


Example 9: Present value of a growing perpetuity 


A property investor buys a commercial building that will pay him $10 
000 rental cash flow at the end of the first year. The rental cash flow 
is then expected to grow at a constant rate of 2% per year thereafter. 
If the discount rate is 10%, find the present value of this growing 
perpetuity. 


Solution 


C 
PV = — 
r-§ 
py ~ 10.000 
0.10 - 0.02 
= $125 000 


Asset valuation: calculating the price of a bond 

We can use the annuity formula to calculate the price of a bond. As 
discussed earlier (in Chapter 1), governments and large companies 
issue bonds to raise considerable amounts of money. A bond is a 
long-term debt instrument that pays regular coupon interest 
payments, usually every six months (semi-annually), to the lender. 
The principal or amount lent to the borrower will be repaid at a 
specified time in the future when the bond matures. We can price a 
bond by finding the present value of its coupon payments and the 
principal amount to be repaid at the maturity date. The normal 
practice in New Zealand is to base bond price calculations on a par 
or face value of $100 for the bond. In other countries, generally a par 
or face value of $1 000 is used. Therefore, in the case of a large 
company that raises $100 million in New Zealand by issuing three- 
year bonds that offer an annual coupon interest rate of 9% per 
annum, this means that once a year, for three years, the company will 


pay bond investors some multiple of the basic coupon payments of 
$9 (9% of $100). Then, at maturity, the company will repay the 
principal of $100 plus the last coupon of $9 to the bond holder. 
These cash flows are shown on the following time line. 


$9 $9 $9 + $100 


Therefore, the current price of a bond equals the sum of the present 
value of the future payments that the issuer is obliged to make until 
the bond matures. Using the previous example of the three-year, 9%- 
per-annum coupon interest rate bond, the value of the future three 
annual coupon payments and the principal can be discounted to a 
current value using an interest rate or a required return that depends 
on economic conditions such as current interest rates and various 
risks; for example, the risk that a company may default on its interest 
payments. The equation used to calculate the price (P) of a bond is 
shown below: 


pees | F 
P = PMT \n Equation 5.11 
F (l+r ) 
where r= the annual yield when the bond is bought 


PMT = the coupon payment 
n= the number of coupon periods remaining 
F = the par or face value (usually $100 in New Zealand). 


The coupon payments form an annuity and are represented by the 
first part of the formula, whereas the principal value is represented 
by the second part. It should be noted that the coupon rate (PMT) 


and the face value (F) of $100 are fixed and any variation in the 
bond’s price depends on r and n. Often r is called ‘the required 
return’ by bond investors who want the interest rate to compensate 
them for a variety of risks. For this reason, they use the current 
market rates for bonds of similar risk and maturity as an investment 
guide. 


Example (0: Basic bond valuation 


Using Equation 5.11, we can work out the value for a three-year 
bond with a coupon interest rate of 9% per annum and a par value 
of $100 issued by a large New Zealand company when bond 
investors require a 9% return for current market conditions. Its value 
is: 


Be ese -@+ry"| 100 
r (1 +r)" 
— 2 ~ (1.09) | 100 
0.09 (1.09)° 


P =$9 


1 — 0.77218 m 100 
0.09 ~ 1.29502 


P=$9 ezay +77 .21834 


= $99.99999 
= $100 rounded 


This bond has a value of $100, and the calculation illustrates that its 
value will always be at par or face value when the bond’s coupon 
rate equals the interest rate required by bond investors or by the 
current market environment. 


However, the value of a bond is seldom equal to its par value over its 
lifetime, since a variety of factors — mainly the behaviour of interest 
rates, as previously mentioned — will cause bond prices to vary. This 
means that any bond holder who sells (buys) before a bond matures 
will face either a capital gain or a loss, depending on interest rate 
movements. 


Example 1): Current price of a bond after an increase in interest 
rates 


A bond investor who requires a 10% return is considering buying a 
9%-perannum coupon bond with a $100 face value, with two years 
to maturity. Using Equation 5.11, its value is given by: 


P= PMT | 


p= go [12 G.toy* |, _100_ 
0.10 (1.10) 


ss 100 


r (1+ r)" 


_ $9 Gere - 0. ae 100 


0.10 1.21 


: 5 
P=$9 nt + 82.64462 
0.10 


= 9(1.73554) + 82.64462 
= 15.61983 + 82.64462 
= $98.26 


At a 10% required return, the bond should sell at a discount to its 
face value. This reflects that its price has to drop in order for a 
potential investor to obtain their required return. 


The example on the next page demonstrates what happens to the 
price of a bond when market interest rates fall below its coupon rate. 


Example (2: Current price of a bond after a decrease in interest 
rates 


A bond investor is considering buying a three-year bond with a 9%- 
per-annum coupon interest rate when comparable market 
instruments are yielding a 7.5% return for investors. Assuming the 
bond has a face value of $100 and using Equation 5.11, its price is 
given by: 


p= per] 2=Ge0 | 100 


r (1 +r)" 


= >? — (1.075) | 100 


0.075 (1.075)° 
P =$9 1 — 0.80496 | __ 100 
0.075 1.24229 
P=$ 0.19504 | . 39.49605 
0.075 


= 9(2.60052) + 80.49605 
= 23.40473 + 80.49605 
= $103.90 


This means that the bond's price is at a premium to its face value. 
This reflects that its coupon interest rate is above comparable 
market interest rates and any potential bond investor will need to 
pay a higher price to obtain the higher coupon rate. 


Lastly, we consider how we adjust Equation 5.11 in order to find the 
price of a bond when there are semi-annual coupon payments, the 
common payment method for most bonds. 


Example 13: Current price of a bond with semi-annual coupon 
payments 


A bond holder is considering selling her 10%-per-annum coupon 
interest rate three-year bond of $100 par value that pays interest 
semi-annually at a time when bond investors require 8% per annum. 
This means the bond issuer will pay the bond holder coupon 


payments of $5 ($10 divided by two) every six months, making a 
total of six payments over the three years. The price of the bond can 
be found using a discount interest rate of 4% (8% divided by two to 
match the semi-annual payments): 


P= PMT 1-(1+r) m 100 
r (1+r)" 
A\-® 

P =$5.00 1 - (1.04) z um 

0.04 (1.04) 
P =$5 1 - 0.79031 m 100 
0.04 1.26532 
P =$5 in +79.03145 


= 5(5.24214) + 79.03145 
= 26.21068 + 79.03145 
= $105.24 


This bond investor will make a capital gain as the bond is at a 
premium. It should be noted that its price is at a slighter highe 
premium than if it had annual coupons (for annual coupons its price 
is $105.15), because the semi-annual coupons mean that investors 
receive interest every six months rather than at the end of each year. 


Loan types 

Another application of annuity formulae is for loans. There are 
several different types of loan. For example, an interest-only loan can 
either require the borrower to make interest payments over the term 
of the loan and at the end of the loan period repay the principal, or 


require the borrower to repay the loan, together with all the interest 
accrued, at the end of the period. 

Another type of loan, sometimes called a table loan, is where 
principal repayments are made concurrently with the interest 
payments. This process, where the total amount of the loan and the 
interest due on it is discharged by a series of payments, is called 
amortisation. In other words, the total amount of the loan is said to 
be amortised over the lifetime of the loan, with the borrower making 
regular payments. These payments consist of the interest due since 
the last payment and a principal component that reduces the 
outstanding principal. Hence, a proportion of the outstanding 
principal is being repaid with each payment. 

At the beginning of the loan, if it is a long-term one, the interest 
component makes up virtually all of the regular payment. However, 
over time, the interest segment decreases because the repayment of 
the principal reduces the amount owing and hence the amount of 
interest due. Therefore, at the beginning of the loan, the principal 
component of the regular payment is small and the interest segment 
large, but, over time, as the interest component falls, money is freed 
up to pay larger amounts off the principal. Interest rates for loans 
can be fixed for the life of the loan or be floating, where the rate 
may be adjusted after a stated period if the reference interest rate 
has changed. 

Housing loans are typically drawn up as table loans and the 
payments are usually made monthly. However, in this book we will 
simplify the calculations by assuming annual payments. Such 
payments are usually made over a long period, say 20 years. If the 
interest rates don't change over the period, the regular payments will 
remain unaltered over the term. The majority of home loans are 
mortgages, with the security for the loan being the property it 
finances. In this way, the lender can sell the property if the borrower 
defaults on the payments. 


By undertaking to pay regular payments to the lender, the 
borrower is, in effect, selling an annuity to the lender. The price that 
the lender will pay for the annuity is its present value. Hence, the 
present value of the loan repayments will equal the principal, or 
capital, amount due. The regular payment is found by using Equation 
5.6. 


PVA xr 


n 


PMT = ——————_ 
1-(1+r) 


If the interest rate is fixed over the lifetime of the loan, the borrower 
will repay the loan by making the regular payments that include both 
interest and principal by the stated dates. The loan repayment 
schedule can be determined in a number of steps. 


Example 14: Calculation of a loan repayment schedule 


Suppose you borrow $10 000 over five years with annual payments 
at a fixed rate of 8% per annum. Using Equation 5.6, the loan 
repayment schedule would be calculated as follows. 


Step 1: Calculate the annual payments: 


PVA xr 
1- (1 + r) 
_ $10 000 x 0.08 
~1-(1+ 0.08)” 
800 _ 
1 — 0.68058 
$800 


~ 0.3194167 
= $2 504.56 


PMT = 


Step 2: Calculate the amount of interest due at the end of year 1 
(I,) by using the initial principal Po: 

I, Po ae 
$10 000 x 0.08 
= $800 


Step 3: Calculate the capital (i.e. principal) repayment (CR,) part o 
the regular payment due at the end of year 1: 


CR; = PMT-i 
= $2 504.56 — $800 
= $1 704.56 


Step 4: Calculate the amount of loan outstanding (P,) or balance at 
the end of year 1: 


P; = Po—CRi 
= $10 000 — $1 704.56 
= $8 295.44 


This process is repeated for the next four years of the loan. The 
results are presented in Table 5.1. 


Table 5.1 Loan repayment schedule for five-year loan 


$10 000.00 $2 504.56 $800.00 $1 704.56 $8 295.44 


2 $ 8295.44 | $2504.56 $1840.92 | $6 454.52 
3 


$ 6454.52 | $2504.56 $1 988.20 
$ 4466.32 | $2504.56 | $357.31 | $2147.25 | $2319.06 
$ 2319.06 | $2504.56 | $185.52 | $2319.04 


We can solve the payments for the previous example using a 
financial calculator or spreadsheet. 

The example above is based on annual loan repayments. Typically, 
however, loan repayments are made each month or fortnight. As a 
result, using the previous example, the monthly interest rate would 
become 0.08/12 = 0.00667, or 0.667% per month, and the number of 
periods would become 5 x 12 = 60 resulting in 60 rows for the 
repayment schedule. 


Conclusion 


In this chapter we first examined the time series of multiple cash 
flows, then a series of finite, equal payments called annuities. We 
began by distinguishing between an ordinary annuity and an annuity 
due. Then we learned how to calculate the future and present value 
of an ordinary annuity by using formulae, financial calculators and 
spreadsheets. 

Various applications were considered. For example, we covered 
the manipulation of the annuity formula to find the amount of a 
regular deposit required to acquire a future lump sum and had a 
brief look at annuities due. We ended the chapter by examining a 
commonly met application of a mortgage as an extension. The time 
value of money concept underpins much of the analysis in later 
chapters. 


SELF-TEST QUESTIONS 


ANSWER TO SELF-TEST QUESTION 


Note: The price is at a premium to the original face value as it 


offers a higher coupon interest rate than current market rates. 


QUESTIONS AND PROBLEMS 
| Consider the cash flows on the right. Find the 
present value of this cash flow stream, assuming an interest 
rate of 8%. 


2 A financial asset pays its holder an annual payment of $90 for 
four years, and will also repay $1 000 at maturity. What is the 
current price of the financial asset if the market interest rates 
are 11%? 

3 A company is offered an opportunity to receive the mixed 
stream of cash flows shown here over the next five years. If 
the firm must earn 9% per annum on its investments, what is 
the most the company should pay for this opportunity? 


4 Compare the future value of a four-year ordinary annuity with 


ul 


9 


that of a ten-year annuity where each has: 

a aregular payment of $500 a year and the interest rate is 8% 
per annum 

b a regular payment of $1 000 a year and the interest rate is 
8% per annum. 

Lisa Prudent deposits $1 000 in a bank at the end of each 

year. If the money earns 8% per annum over the term, how 

much will she have in her account at the end of eight years? 

What is the amount of an annuity at the end of three years if 

the size of each payment is $3 000, payable at the end of each 

year for three years, at an interest rate of 9% compounded 

annually? 

What is the present value of an annuity of $1 200 paid 

annually over five years (with the first payment to be received 

at the end of the first year), and with a current yield of 9% per 

annum compounded annually? 

Find the total future amount if Reg Retiring deposits $2 000 at 

the end of each year for 40 years and the average interest rate 

over the period is 10% compounded annually. 

You hold a ten-year $100 face-value bond that pays you 

annual coupons of $7.25. Find the present value of the 


15 


16 


17 


18 


coupon stream if yields are currently 9.2% compounded 
annually. (Hint: Use only the first part of the formula.) 

If a man wants to receive $2 000 at the end of each year for 
20 years from a bank that pays 7% interest per annum over 
the same period, how much must he deposit in the bank 
now? 

What is the cash value of a car that can be bought for a $4 
000 deposit and $800 payment every year for five years if the 
money is worth 10% compounded annually? 

How much should you pay the insurance company for an 
annuity that will pay $7 500 at the end of each year for 15 
years, assuming the interest rate over the period is 8% per 
annum? 

You want to save for a deposit of $25 000 on a house in five 
years. Given an interest rate of 7.5% compounded annually 
over the period, how much should you invest at the end of 
each year (in equal payments) to reach your target? 

Simon Simple has saved $315 000 and is considering retiring. 
If he can invest his funds at 9% per annum, how much can he 
withdraw at the end of each year for the next 20 years without 
exhausting his funds? 

What happens to the present value of a perpetuity as the 
interest rate gets larger? 

Find the present value of an investment that promises to pay 
$15 000 each year, forever, when the interest rate is 10%. 
What price would you pay for an 11% government bond, 
maturing in 10 years, if you required a yield of 9.5% per 
annum compounded annually (assuming a face value of $1 
000)? (Hint: Find the sum of the present value of both the 
coupon stream and the face value payable at maturity.) 

A woman purchased a house for $120 000. Her initial deposit 
was $20 000, and she agreed to make equal payments at the 


end of each year for 20 years. If the interest is 10% 
compounded annually, what is the size of the yearly payment? 


19 Suppose you are a loans officer with a bank. You approve an 


20 


21 


Ze 


23 


application for a loan of $50 000 at 9.00% compounded 
annually. Assuming the client is required to make seven equal 
yearly payments, prepare a loan repayment schedule for the 
client. 

You are a bond portfolio manager for a superannuation fund 
and are considering buying a fiveyear government bond, with 
a face value of $100 and paying 9% annual coupons. Given 
that current market yields are 8% per annum, what would the 
price of this bond be? 

A large insurance company is considering selling from its 
bond portfolio a ten-year bond paying 7.5% per annum when 
current market rates are 8.5% per annum. What is the bond’‘s 
current price if its face value is $1 000? 

An investor wishes to buy a three-year bond with face value 
$100 that pays 9%-per-annum coupon interest rates, paid 
semi-annually. What is the current price of this bond if 
comparable market rates are 8.0% per annum? 

A large New Zealand electricity company issues bonds that 
will mature to their face value of $100 in ten years. Find the 
value of the bond that will pay a semi-annual coupon interest 
rate of 8.4% per annum if the required rate of return is (a) 
7.8% and (b) 10% per annum. 


Personal finance 


This section on personal finance describes risk and return, and 
presents the steps in the financial planning process. It also develops 
the framework that forms the basis for evaluating all financial 
decisions. 


An understanding of risk and return is required to undertake any 
financial planning process. As the returns offered from any 
investment or project increase, the risks associated also rise. These 
risks, however, can be reduced if diversification across a range of 
assets is undertaken. 

In Chapter 6, the two components that constitute a return, such as 
the real interest return and the expected inflation premium, are 
described. The methods for calculating the level of return using 
holding period returns and holding period yields are explained, as 
are the techniques for estimating future risk and return. 

Chapter 7 looks at the procedures individuals follow in making 
personal financial decisions. These procedures require individuals to 
establish goals and put strategies in place to achieve them, as well as 
to consider alternatives to those goals. The time value of money 
concepts covered in Chapters 4 and 5 will be revisited and applied to 
long-term financing and investment decisions. The longterm 
financial goals described in Chapter 7 include buying a house, saving 


for a specific goal, such as retirement, and setting up a small 
business. 


CHAPTER 6 


Risk and return 


M Learning objectives 

By the end of this chapter, you should: 

MM understand the components of an expected return 

Munderstand the difference between nominal and real rates 
of return 

Mi be able to identify the shapes of yield curves 

Mappreciate that financial and real assets offer differing rates 
of return 

Mi understand the nature and causes of risk 

Munderstand the importance of the trade-off between risk 
and return 

Mi be able to calculate holding period returns and yields 

Mi estimate ex-ante and ex-post risks and returns 

Mexplain the concept of diversification 

Mi describe the relationship between CAPM and the SML. 


Introduction 

This chapter will describe the concepts of risk and return. Risk-free 
assets are considered first, together with the components that make 
up the risk-free rate. The difference between a nominal and a real 
interest rate of return will also be discussed, together with how 
interest rates change over time. 


We then turn our attention to risky assets. Some investment or 
financing decisions will incur negligible risks, whereas others will be 
speculative and hence possess a high level of uncertainty concerning 
the returns to be received. 

Risk is an ever-present phenomenon whenever a decision to 
invest is made. A decision to take one option invariably means that 
another option — even the option to do nothing — has been 
discarded. As the benefits associated with any decision will not be 
known until some time in the future, it may be several years before 
you know whether or not the decision you made was the correct one. 

First we estimate the returns earned over a discrete investment 
period (for example, one year), then calculate return and total risk for 
a single risky asset over a number of periods (i.e. many years). After 
measuring historical risk and return, methods for estimating future 
risks and returns associated with individual investments are then 
described. 

As investors typically hold a portfolio of many different assets, the 
risk-reduction benefits associated with diversification will be 
introduced. While diversification reduces risks associated with 
individual assets, investors are still exposed to non-diversifiable risks, 
which affect the whole market. Therefore, investors with well- 
diversified portfolios are only concerned with the risks they cannot 
avoid (i.e. non-diversifiable risk). This chapter concludes by 
introducing the capital asset pricing model (CAPM), which uses an 
asset's non-diversifiable risk to estimate that asset’s required rate of 
return. 


Risk-free assets 


The two components of a return 


It is important to note that, throughout this section, the terms 
nominal returns and nominal interest rates will be used 
interchangeably. From the perspective of investors (lenders), nominal 
returns are the reward they require for deferring their consumption 
of funds between two periods. From the perspective of borrowers, 
nominal interest rates are the costs they incur in order to use the 
funds of investors. A nominal interest rate (or nominal return) is 
made up of two components: 

¢ the real interest rate 

* a premium for expected inflation. 

We can express this in equation form as: 


Risk-free interest rate = Real interest rate + Expected inflation = Equation 6.1 


The real interest rate 


In a perfect world, inflation and risk would not occur. As a result, the 
nominal interest rate would equal the real interest rate. In such a 
perfect world, borrowers and lenders of funds would not be 
concerned with how long their funds were lent or invested, since the 
outcome of any project would be known with certainty. In this 
situation there would be one cost of money that would compensate 
the suppliers of funds for deferring their consumption. This cost of 
money is the real interest rate, and represents the interest rate 
required to bring the supply of and the demand for investment funds 
into equilibrium. That is, it is the basic cost of funds that a borrower 
will have to pay in order to receive the money they require. If a 
situation existed where there were more funds available for 
investment than projects available, the real interest rate would fall. 
Conversely, the real interest rate would rise if the demand for funds 


was greater than the supply. As a result, the real interest rate will 
fluctuate according to changes taking place in the economy. 


Expected inflation 


Unfortunately a perfect world does not exist, so the nominal interest 
rate includes a premium for inflation and represents the actual 
interest rate charged for the use of funds. It is important to note that 
investors require compensation for expected future inflation over the 
period of the loan or investment, and that historical rates of inflation 
are irrelevant. 

Changes in the general level of prices are measured each quarter 
by the Consumer Price Index (CPI). As shown in Figure 6.1 on the 
next page there have been some quite large variations in this index 
over the past 45 years. Variations in inflation may occur for a number 
of reasons, such as oil price rises and government policies. When the 
New Zealand government increased the rate of GST from 12.5% to 
15% in October 2010, it had an impact on the CPI and was one of the 
components that caused the CPI to rise over 4%. 
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Figure 6.1 Annual price changes as reflected in the CPI, 1970 to 
2015 


The real interest rate and expected inflation rate can be combined to 
reflect a risk-free nominal interest rate. The New Zealand 
government issues a 90-day Treasury bill which is considered to be 
risk-free, since the likelihood of default is negligible. While the real 
interest rate may remain constant, the nominal interest rate will rise 
or fall according to fluctuations in expected inflation. 

To illustrate, assume that you have deposited $1 000 in the bank 
at a nominal interest rate of 5% per annum. At the end of the year 
you will have $1 050 in your bank account. Will you be any better off 
than you were a year earlier? If the real rate of interest was 3.5% and 
you expected the price of goods to rise by 1.45% during the year as 
a result of inflation, then your overall purchasing power will have 
increased. Goods or services that cost $1 000 at the beginning of the 


year would now cost $1 014.50 ($1 000 x 1.0145). But given an end- 
of-year bank balance of $1 050, you would be better off by $35.50 
(i.e. $1 050 — $1 014.50), or 3.5% ($35.50/ $1 014.50 = 0.03499, i.e. 
3.5%). 


Nominal interest rate 


As shown by Equation 6.1, the nominal interest rate includes both 
the real interest rate and a premium for expected inflation. The 
nominal interest rate will fluctuate in accordance with changes in 
expected inflation, but as long as the nominal interest rate can adjust 
sufficiently to compensate for the level of expected inflation, the real 
interest rate will remain the same. Therefore, whenever the real 
interest rate and the expected inflation rate are known, it is possible 
to calculate the nominal interest rate, as follows: 


Nominal interest rate =[(1 + Real interest rate) x (1 + Expected inflation rate)]-1 
Equation 6.2 
= [(1 + 0.035) x (1 + 0.0145)] -1 
= [(1.035) x (1.0145)] -1 
=1.05-1 


= 0.05 or 5% 


This shows that if the nominal interest rate was 5%, an investor 
would be compensated both for deferring the consumption of funds 
and also for the expected rate of inflation during the period of 
investment. 

Conversely, if the nominal interest rate and the expected inflation 
rate are known, the real rate of return can be calculated by 
rearranging the formula: 


1 + Nominal interest rate 


Real interest rate = Equation 6.3 


1 + Rate of expected inflation - 


The nominal and real interest rates equations above are known as 
the Fisher equations, as a result of the work done by Irving Fisher on 
interest rates. However, there is also an approximation method that 
is often used which states that the nominal interest rate 
approximately equals the real interest rate plus the expected 
inflation rate: 


Nominal interest rate = Real interest rate + Expected inflation rate 
Equation 6.4 


or alternatively, 


Real interest rate = Nominal interest rate — Expected inflation rate 
Equation 6.5 


If both the real interest rate and the expected inflation rate are high, 
the approximation method should not be used, and the only way to 
calculate the nominal interest rate with any accuracy is by using 
Equation 6.2. 

Returns on all investments will be affected by the increase or 
decrease in the rate of inflation. Inflationary changes will also affect 
investors’ required rates of return from equity, fixed interest, 
property and other investments. So, for example, any decisions made 
by a company concerning the acquisition of plant or equipment or 
the acceptance of projects will be influenced by the nominal interest 
rate. Given that nominal returns are commonly quoted for a variety 


of investment opportunities, the formulae above may be used to 
determine the real interest rate prevailing at any given time. 

Let's recap the material covered so far. Firstly, the real interest rate 
is the compensation a supplier of funds will receive for deferring the 
use of the funds, and is equal to the cost, or interest rate, that brings 
the supply and demand for investment funds into equilibrium. 
Secondly, the inflation component is not the level of inflation that 
has occurred in the past, but rather the level of inflation expected to 
occur in the future. Together, the real interest rate and the expected 
inflation rate form a risk-free nominal interest rate that is identical 
for a// investments at any given point in time. The component of 
interest rates that varies between investments is the risk premium 
that compensates for the various forms of risk that are discussed 
below. 


Term structure of interest rates 


Shape of yield curves 


Figure 6.2 shows how short-term and long-term yields can change 
over time. The fall in yields that occurred in 2009 was due to the 
deterioration in the global economy. Most of New Zealand's trading 
partners were in economic recession and the outlook for their 
recovery was uncertain. In order to protect the New Zealand 
economy, the Reserve Bank of New Zealand reduced the official cash 
rate. 

The term structure of interest rates relates the level of interest 
rates prevailing on a particular security to the time to maturity. When 
depicted in graphical form, these rates are called yield curves. The 
shape of the yield curves is shown in Figure 6.3 and can be explained 
by: 
¢ expected inflation 


¢ liquidity preferences 
* supply and demand pressures. 
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Figure 6.2 New Zealand short-term and long-term yields, 
September 2007 to September 2015 


Data source: Reserve Bank of New Zealand. 
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Figure 6.3 Types of yield curve 


The most common yield curve is the normal yield curve. This is an 
upward-sloping curve that occurs when short-term yields are low 
and will rise with longer maturities. The reverse of this yield curve is 
the inverse (or downward-sloping) yield curve, where short-term 
yields are high and yields on long-term maturities fall over time. This 
curve occurs periodically and sometimes indicates that a recession is 
about to begin. If the yield curve is flat, then little change in interest 
rates is expected to occur across all time periods, and the structure 
could be reflecting a move from a normal to an inverse yield curve 
(or vice versa). Finally, a humped yield curve indicates that the yield 
for, say, a one-year security is higher than those offered for on-call 
securities, and the rates for the longer-term bonds are lower than 
those for the short-term securities. 

The shape of the yield curve also reflects the expectations of 
future interest rates, and can be used by investors in the following 
ways: 


¢ if interest rates are expected to rise in the future, investors will 
purchase short-term securities and roll these over into more short- 
term securities until they are sure that the long-term rates have 
stabilised at a higher level 

¢ if interest rates are expected to fall, then investors will purchase 
the higher-yielding long-term securities in anticipation of an 
inverse yield curve. 

We have now learned about risk-free assets, and we turn our 

attention to risky assets and how risk can be reduced. 


Risky assets 

Since the decision to invest in any project or security occurs ex ante, 
the uncertainty surrounding the success of the decision will be 
unknown for some time. Investors will seek a return greater than the 
returns offered by risk-free assets. In this section we cover 
techniques for measuring an asset's expected returns and risk. We 
will also show how, by adding a variety of assets to a portfolio, this 
risk can be reduced. 

The two components of a return described above — the real 
interest rate and expected inflation -— are the same for each 
investment or financing decision made by an individual or company. 
The risk premium, however, is the one variable that will vary across or 
within an investment. When considering any investment or financing 
decision, an individual, or a company, expects to be compensated for 
the risk inherent in the financial or real asset by receiving a return 
that corresponds to the level of risk. In this sense, risk refers to the 
possibility of loss, or the chance that the expected returns may not 
eventuate. Therefore, risk refers to the uncertainty of receiving the 
expected returns because a borrower may not be able to repay the 
principal on fixed-interest securities when required, and may become 
insolvent. Therefore, whenever any financial decisions are made, risk 


is involved, because the decision takes into account uncertain future 
activities. 

Broadly speaking, there are two types of risk to incorporate into a 
return: risks pertaining to the environment the firm operates in, 
which it has little control of; and risks associated with the operations 
of the firm. We will cover these two risk types further in the section 
on the benefits of diversification. 

The formula for a nominal return becomes: 


Nominal return = Risk-free return + Risk premium Equation 6.6 


The risk premium compensates investors for an asset's risk. Some of 
the risk components are described on the following page. 


Business risk 


Business risk refers to fluctuations of cash inflows, notably sales. For 
example, if the sales of a business fluctuate significantly, then the 
amount of the firm’s cash outflows to investors will be uncertain. The 
greater the variability associated with these cash flows, the higher 
the premium that will be required to compensate for these risks. 
Hence, a power company would have a relatively stable level of sales 
compared with a jewellery store, whose sales typically increase in 
periods of economic growth and fall when the economy contracts. 


Financial risk 


Financial risk occurs whenever the firm uses debt as well as equity to 
finance its operations. If the company uses equity alone to fund its 
investment projects, it has no financial risk, only business risk. 
Whenever a firm uses debt, it incurs a fixed financing charge, and 
has a contractual obligation to pay these charges whenever they fall 


due. Investors holding debt securities in the company will receive 
income in the form of interest on their investment before those 
holding equity can be paid a dividend. Consequently, high debt 
levels may threaten the firm’s ability to pay dividends. For firms with 
both high business risk and high financial risk, long-term survival can 
be difficult. 


Liquidity risk 

Liquidity risk refers to the risk that an investor holding equity or 
fixed-interest investments in a company may be unable to sell them 
to another investor. If an investment is liquid, then an investor should 
be able to transfer it to someone else at a price that does not differ 
significantly from the price recorded for a prior trade. Therefore, a 
liquid security is one that can be sold promptly with little change in 
price in relation to the previous price paid. The greater the 
uncertainty that these two requirements cannot be met, the higher 
the liquidity risk. 


Exchange rate risk 


Exchange rate risk occurs due to movements in offshore currencies 

relative to the local currency. These fluctuations will affect the price 

of overseas goods sold within New Zealand and the price charged 

for New Zealand goods overseas. Therefore, the expected returns 

from offshore investments may vary for: 

* investors with shares in domestic companies that have a large 
exposure to overseas trade 

¢ investors who have acquired real or financial assets in other 
countries 

* importers or exporters of goods or services 

* companies with operations in other countries. 


Adverse movements in exchange rates can erode the level of return 
the investor expects to receive. 


Country risk 


Country risk relates to the uncertainty of returns arising from 
investments in another country if the possibility exists that a major 
political upheaval may occur. The level of this type of risk differs from 
country to country. For example, the US has a low level of political 
risk compared with the Middle East, which is currently facing 
economic turmoil. 


Example |: Government vs. finance company securities 


New Zealand government securities are considered to bear no risk, 
whereas the securities for private-sector companies should have risk 
premiums that reflect a number of the risks covered above. For 
example, in November 2015 the Reserve Bank of New Zealand issued 
a two-year Kiwi bond at a risk-free interest rate of 2.25%. UDC 
Finance Ltd and Liberty Finance issued two-year debentures at 
3.65% and 5.20%, respectively. Using Equation 6.7, the risk premiums 
are: 


Risk premium = Nominal return — Risk-free return Equation 6.7 


UDC risk premium = 3.65% — 2.25% 
= 1.40% 
Liberty Finance risk premium = 5.20% — 2.25% 
cf 
, 


5.2 
2.95% 


UDC Finance Limited is New Zealand's only finance company that is 
highly rated by Standard & Poors, a well-known US security rating 


agency. The strength of this company is reflected in its lower risk 
premium. 


During 2007 and 2008, a large number of New Zealand finance 
companies failed, and several others sought help from their investors 
so that procedures could be put in place to ensure that the investors 
would receive the funds owing to them. Surprisingly, in many cases 
the interest rates offered for the securities of these financially 
distressed finance companies did not adequately reflect the risks 
associated with them. Given the high risk level of many of these 
companies, the interest rates on their securities were not particularly 
high relative to those of less risky financial institutions such as the 
New Zealand banks. In cases such as these, mispricing of risk can 
result in significant loss to bond and debenture holders. 


Risk and return — the trade-off 

Individuals also have differing attitudes to risk, and the risk they are 
prepared to accept will be a function of their age, financial well- 
being and level of education. The economic assumption is that 
investors are assumed to be rational beings, and hence would rather 
be certain of achieving their expected returns than cope with the 
uncertainty of achieving a return that differs from the one they 
expect to receive. In the main, most investors are risk-averse: that is, 
they prefer less risk to more risk, given a particular expected return. 
However, even if they invest in projects or securities that have a high 
risk, they are still deemed to be rational investors as long as they are 
compensated for the risks undertaken by an appropriately high 
expected return. This is called the risk—return trade-off and refers to 
the direct relationship between risk and return as shown in Figure 6.4 
on the following page. The risk-return line has a positive slope and 
depicts the increase in risk that occurs as expected returns rise. You 


will note that the sloping line commences above the origin (the 
intersection of the vertical and horizontal lines). The point where the 
diagonal line intersects the vertical line represents the return from a 
zero-risk (or risk-free) security such as 90-day Treasury bills. 
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Figure 6.4 Relationship between risk and expected return 


In order to entice investors to accept riskier securities, they must be 
compensated for the risk inherent in the investment by the returns 
offered. Companies that offer securities must ensure that the type of 
product and the returns associated with them will appeal to 
investors. If the security has no, or few, desirable features, then 
investors will not purchase them and the company will be left 
without the funds required to finance its future operations. 

As Figure 6.5 shows, returns can be generated by real and 
financial assets, but it is important to note that the risks and the 
returns associated with all types of investment assets will fluctuate 
over time depending on the current economic conditions that prevail 


at the time. In some years the returns will fall; in other years the 
returns may rise. The forces of supply and demand for assets are 
never constant and tend to move in cycles that repeat themselves 
over time. 
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Figure 6.5 Risks and returns generated by real and financial 
assets 


With the wide range of financial products and assets available to 
investors, it is possible to achieve a position on the expected return— 
risk line that reflects the level of risk and return they seek. Other 
asset classes, such as art, antiques, car plates, and stamps, are often 
one-off items that are not homogeneous and may not appeal to 
everyone. The market in these assets is not readily reported, because 


there is no formal transaction reporting system and the market is 
often illiquid. In addition, there is a lack of registered, knowledgeable 
valuers for some art/antiques in New Zealand and it is difficult to 
obtain relevant data concerning prices. This may be due to a lack of 
buyers operating in a small market. As a result, the prices for these 
assets may not be realistic and may not reflect the true value of the 
item in the same way as they would in a larger market. The 
proportion of funds placed in each type of security will differ for each 
investor, depending on their relative degree of risk aversion. 

Hence, there are two rules which should be followed when 
investing in risky assets. Firstly, if two investments have the same 
expected return but one has a higher level of risk associated with it, 
the investment with the lower level of risk should be selected. 
Secondly, if two investments have the same level of risk, select the 
investment with the higher expected return. In doing so, expected 
returns will be maximised for less risk. 

In order to make good decisions, it is important to estimate the 
ex-ante risk and return of each investment proposal. These 
techniques will be covered in the next section. 


Measuring historical risk and return 


Returns from investment 


The decision to invest funds and the expected returns from doing so 
always occur ex ante because the individual has made the investment 
in the expectation of receiving a return. However, ex post, the 
investor may find that the returns expected at the outset have not 
eventuated. In this section we will measure the ex-post returns. 


Holding period returns and yields 


Whenever the decision to forego consumption is made, a choice 
between alternative investments must be made. This also applies to 
businesses needing to evaluate proposed projects. At this stage we 
shall consider the choices that an individual must make between an 
investment of $100 that will provide a return of 10% over two years, 
or one that will earn 5% for one year. In order to evaluate these two 
investments and determine which will provide the highest return, the 
holding period return for each investment will be calculated. 

The holding period return (HPR) measures the return on the 
investment over the period it was owned; in other words, over its 
holding period. The calculation takes into account any change in 
price of, say, a share or bond over the period being considered as 
well as any income such as dividends or interest received from the 
security. It should be noted that when calculating the HPR, any 
income received from the investment is assumed to be paid at the 
end of the holding period. If the holding period is greater than a 
year, the formula ignores the reinvestment of dividends or interest 
received in earlier periods. 


Example 2: Holding period returns 


Beginning with the investment earning 5% described above, the HPR 
can be calculated as follows: 


EV +C 
BV 


HPR = 


Equation 6.8 
where EV = ending value of investment 


BV = beginning value of investment 
C = income received over investment period. 


Therefore: 


$100 + $5 


HPR = 
$100 


= 1.05 


The HPR will always be greater than zero because it is assumed that 
an investor can never lose more on an investment than the funds 
invested at the outset. If the HPR is greater than 1, then wealth has 
risen over the period and positive returns have been received. 
However, if the HPR is less than 1, then a loss has been made. Thus, 
the HPR indicates the increase or decrease in wealth that has 
occurred during the time between making the investment and 
realising it; that is, by selling the investment or having it repaid. The 
formula cannot be used for investments requiring additional cash 
payments. 

A large HPR earned over a number of years may not be 
meaningful unless it is converted to an annual return. To convert the 
HPR to an annual rate of return, the following equation is used: 


1 
Annual HPR = HPR® Equation 6.9 


where n=number of years the investment is held. 


The variable n is usually represented as a whole number; however, if 
part of a year is used then it is represented by a decimal for which 
the equation is month/12; that is, 3 months = 0.25, 6 months = 0.5, 
etc. 

Alternatively, the annual holding period return can be adapted to 
an annual percentage or annual holding period yield (HPY) as 


shown in the next example. The annual HPY is merely the annual HPR 
minus 1. 


Example 3: Annual holding period return and yield 


Consider the two investments described previously. If the HPR from 
the 5% investment for one year is 1.05, then the HPY will be 5% (1.05 
— 1). However, in order to make a rational investment decision, the 
two-year investment that is expected to provide 10% over the two- 
year period should be annualised so that comparison can be made 
over the same time horizon. Therefore, 


1 


Annual HPR = HPR® 


1 
= “c) 
BV 


nN | 


_ be a 
| $100 


= ( 1.10 ‘~ 
1.04881 


Annual HPY —= 1.04881 -1 
= 0.04881 or 4.88% 


When annualising the two investments, it becomes obvious that the 
one-year investment provides a higher return than the two-year 
investment and, due to its shorter holding period, there would be 
more certainty that the funds earned will be received by the investor. 


Example 4: Calculating company HPYs 


The same calculations can be used to compare the prices of two 
shares in order to determine which would provide the largest annual 
returns. To illustrate this, Figure 6.6 on the next page graphs the 
share prices, over a period of five years, for Fisher and Paykel 
Healthcare Corp. Ltd (FPH) and Spark New Zealand Ltd (SPK). For this 
example, we are including the dividends that were received on these 
shares as well as the changes in share prices, or the capital gains or 
capital losses accruing to the shares, over this period. 
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Figure 6.6 Quarterly share prices 


Data source: NZ Stock Exchange. 


Using Equation 6.9 above, the annual HPR and HPY for each 
company are: 


1 
EPH: Annual HPR = | os |" 


/ 


he 


? | $7.47 + $0.806 
. ~—s- $3.11 } 

= (2.66109) 

= 1.21622 


HPY =HPR-1 
= 1.21622-1 
= 0.21622 or 21.6% 
i 
(EV+C\" 
SPK: An 1HPR = 
nua BY 
= fe + $1.212 | 
\ $1.66 } 
= (2.53735) 2 
= 1.20469 


1 
5 


HPY = 1.20469 -1 
= 0.20469 or 20.4% 


The results show that FPH’s return was slightly higher than SPK’s 
over this period. However, the variability of returns and risks 
associated with the two companies has not been considered and 
should be brought into the analysis. 


Standard deviation as a measure of risk 


As stated before, the decision to invest and defer the consumption of 
funds occurs ex ante, or before the return can be received. In other 


words, there is a level of uncertainty surrounding this decision due to 
the lack of certainty about future events. When risk-free assets are 
considered, their future outcomes are known with certainty; this is 
not the case with risky assets. A level of uncertainty exists, arising 
from a range of potential outcomes that may incur a loss. 

The data shown below give the annual percentage returns for two 
assets. 


20X5 


For Assets A and B we can calculate their mean return ***r using 
Equation 6.10, below: 


Ze 


n 


r= Equation 6.10 


where the mean return is equal to the sum of each period's observed 
return r divided by the total number of observations n. 


_ 0.08 + 0.02 + 0.12 + 0.09 + 0.04 
5 


Asset A mean return 
0.35 


5 
0.07 or 7.0% 


_ 9.13 + 0.22 - 0.08 + 0.10 + 0.13 
5 


Asset B mean return 


0.5 


5 
= 0.10 or 10.0% 


So Asset B has a higher mean return than Asset A. However, it is also 
clear from the data that Asset B has a much greater level of 
variability in returns: Asset A returns have a range of 10%, from the 
lowest return 2% to its highest of 12%; in contrast, Asset B has a 
range of 30%, varying from -8% to 22%. Therefore, the narrower 
range in returns from Asset A indicates that it should be less risky. 
Two statistical techniques that can be used to assess the risk 
associated with any risky investment are variance (o*) and standard 
deviation (o). 

Variance and standard deviation measure the uncertainty of the 
outcome emanating from an investment. 
In order to calculate standard deviation (0), we first calculate the 
variance (0°): 


, i 

‘ ri-r) 

o= 2 ( , ) . ’ 
n-1 Equation 6.11 

where r, = the return for i* observation 


= the asset’s mean return as calculated in Equation 6.10 
n = the total number of observations. 


re 
| 


The reason 1 is deducted from the total number of observations n is 
to adjust for the degree of freedom. In other words, the more data 
used in the calculation the greater the accuracy of o°. 

The standard deviation (0) is the square root of the variance: 


Standard deviation =V variance = V & Equation 6.12 


Example 5: Calculating the variance and standard deviation for 
Assets A and B 


Variance for Asset A 


7 (0.08 - 0.07)? + (0.02 - 0.07)? + (0.12 -0.07)? +(0.09 -0.07)7 + (0.04 -0.07)7 
7 5-1 
_ (0.01)° + ( =0.05)* + (0.05)* + (0.02)* + ( =0.03)° 
4 
_ 0.0001 + 0.0025 + 0.0025 +0.0004 + 0.0009 
4 


0.0064 
= ——= 0.0016 
4 


Standard deviation for Asset A = ¥0.0016 =0.04 or 4.0% 


Variance for Asset B 


_ (0.13 -0.10)7 + (0.22 - 0.10)? + (—0.08 -0.10)* +(0.10 -0.10)* + (0.13 - 0.10)? 
5-1 
_ (0.03)* + (0.12)? +(-0.18)* +(0.00)° + (0.03) 


4 
a 0.0009 + 0.0144 + 0.0324 +0 + 0.0009 
4 
0.0486 
= 0.01215 
Standard deviation for Asset A = ¥V0.01215=0.110 or 11.0% 


The calculations show that Asset B's returns, with its larger spread o 
returns, had a higher mean return and larger variance and standard 
deviation than the returns generated by Asset A. This confirms that 
while Asset B generates a higher return, it also has higher risk. 

The calculated figures are a good representation of the 
information but it is not easy to visualise. If we have a large number 
of observations, these can be plotted and shown to follow a normal 
bell-shaped distribution. The shape of the bell varies depending on 
the standard deviation. If the standard deviation is large, then the 
bell will be wide. 

The normal distribution shown in Figure 6.7 shows that 68% of all 
observations will fall within 10 either side of the mean (uy). That is, 
34% of the observations will fall between —-1 and 0 and 34% will fall 
between 0 and 1. Ninety-five per cent of all observations will fall 20 
either side of the mean, whereas nearly 99% of all data observations 
will fall within +30 of the mean. 
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Figure 6.7 Standard (normal) ‘bell-shaped’ distribution 

In order to illustrate this further, if Asset A’s annual returns are 
normally distributed then approximately 68%of the time an investor 
could expect annual returns to be within one standard deviation (4%) 
of the mean return of 7% (ie within the range 3% to 11%); 95% of the 
time the investor could expect their returns to be within the range 
1% to 15%. 

However, in order to make sound investment decisions it is 
necessary to consider what the expected future (i.e. ex ante) returns 
might be. Because these returns will occur in the future, there is an 
element of uncertainty surrounding them. These issues will be dealt 
with in the following section. 


Measuring future risk and return 


When considering an investment, we know what has occurred in the 
past but we have little idea what will happen in the future. How then 
do you consider these ex ante, or future, returns? 

In order to do so it is necessary to estimate the probability of a 
future outcome, or outcomes. When examining the future of an 
outcome it is necessary to consider what is likely to occur within the 
economy, and how the industry will adapt to changes in the 
economy before thinking about how the company will function in 
that environment. 

Consider, for example, an investment in a company producing a 
wide range of glass products. How will such a company perform in 
the current environment in New Zealand? Currently, there is a large 
demand for new houses to cope with the demand _ for 
accommodation. This demand will flow into the building industry, so 
that glass manufacturers will be required to provide the windows, 
doors and balustrading. While the expected demand is present, the 
company’s share price should rise. If the expected demand falls due 
to a lower demand for houses, then the share price will fall. 

How then can the expected return of such an investment be 
determined? This can be done by calculating the expected return as 
follows: 


r= » r, x probability ; Equation 6.13 
i=l 
where n = number of possible outcomes 
r; = return for the it* outcome 
probability, = the probability that the it outcome will occur 


Note that the sum of the probabilities should always sum to 1. 


Exampie 6: Wonder Windows Ltd expected return 


You are analysing whether to invest in Wonder Windows Ltd. | 
demand for housing increases, then the expected return over the 
next year would be 26%. If housing demand remains at current 
levels, then a return of 10% is expected; whereas a —5% return is 
anticipated should housing demand decline. The table below 
summarises your expected probabilities associated with each 
outcome. 


The expected return for Wonder Windows is: 


r = (0.26 x 0.5) + (0.10 x 0.3) + (-0.05 x 0.2) 
= 0.13 + 0.03 + -0.01 
= 0.15 or 15.0% 


Now that the ris known it is necessary to calculate the risk 
associated with the investment. The variance (0%) and standard 
deviation (0) can be calculated using the following formulae: 


n 
o = )(r,-1) x probability; 
And 


i=] 
o=VO . Equation 6.14 
Nees | 


Example 7: Wonder Windows Ltd risk 


ts = (0.26 -—0.15)* x 0.5 + (0.10 -— 0.15) x 0.3 + (0.05 -0.15¥ x 0.2 
= (0.11¥ x 0.5 + (-0.05) x 0.3 + (-0.20/ x 0.2 
= 0.0121 x 0.5 + 0.0025 x 0.3 + 0.0400 x 0.2 


= 0.00605 + 0.00075 + 0.0080 
= 0.0148 
o = 0.0148 = 0.122 or 12.2% 


Once the risk and expected return of an asset has been ascertained, 
investment decisions can be made. However, such decisions should 
not be made in isolation but considered with regard to other 
investments available. This is the topic of the following section. 


The benefit of diversification 

Risk is present in every decision concerning the investment of surplus 
funds. The level of risk deemed to be acceptable by investors will 
differ according to each individual’s assessment of the risk—return 
trade-off. One method to determine the level of risk associated with 
each investment is to ascertain the variability of returns generated by 
that asset over a predetermined period of time. The larger the 
variability, the greater the risk associated with the investment. In 
finance, risk is measured using the statistical techniques of variance 
and standard deviation. Figure 6.8 below uses a bell-shaped curve to 
depict the variability of returns around a number of securities’ 
expected, or mean, returns (E(R) in the figure). 

The figure shows there is absolute certainty that the expected 
return from 90-day Treasury bills will be received. However, if you 
refer back to Figure 6.5 you will note that high-quality bonds, blue- 
chip equity and futures have more risk associated with them. High- 
quality bonds are categorised as low risk, blue-chip equity are 
medium-risk securities, and speculating in futures has the greatest 


risk because an investor could receive either extremely high or 
exceptionally low returns from this investment. Therefore, there is a 
larger variance resulting from speculating in futures, which is shown 
by the greater spread and dispersion of the curve. 


E(R) E(R) E(R) E(R) 
90-day High-quality Blue-chip Futures 
| Treasury bills bonds equity 


Figure 6.8 Depicting the variability of a security's returns 


Recall the old cliché that you should never put all your eggs into one 
basket. This is especially true for investments, where the objective is 
to diversify investments across a range of assets in order to reduce 
risk. The process associated with reducing risk by spreading 
investment funds over a range of different securities is called 
diversification. Diversification works to reduce risk (variability), 
because it is unlikely that all investment assets will perform in exactly 
the same way. It has been found that, over time, some investments 
will perform well when others are performing poorly, so that the 
returns on assets will not move in the same direction at the same 
time. 

Earlier in the chapter, Figure 6.6 depicted the share prices of Fisher 
and Paykel Healthcare Corp. Ltd (FPH) and Spark New Zealand Ltd 


(SPK). Over time there was more variability in FPH’s share prices than 
in SPK’s. Figures 6.9 and 6.10 graph the quarterly returns for each of 
these companies, and show that the variability of FPH’s returns was 
significantly greater than the variability of SPK’s returns. The figures 
also show that since January 2015 FPH had four negative returns, 
whereas SPK experienced five. 

However, Figure 6.11 illustrates that if 50% of FPH and 50% of SPK 
were combined in a portfolio, the variability of these returns would 
be lower and the riskiness of the returns provided by FPH would be 
reduced. 


Quarterly returns (%) 
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Figure 6.9 Fisher and Paykel Healthcare Corp. Ltd quarterly 
returns 


Data source: NZ Stock Exchange. 
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Figure 6.10 Spark New Zealand Ltd quarterly returns 


Data source: NZ Stock Exchange. 
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Figure 6.11 Combined quarterly returns for Fisher and Paykel 
Healthcare Corp. Ltd and Spark New Zealand Ltd 


Data source: NZ Stock Exchange. 


Figure 6.11 shows that investing in both FPH and SPK would provide 
better risk reduction than investing in only one of the companies. 
FPH operates in the healthcare sector and has a significant exposure 
to the US market, whereas SPK is primarily a domestic company in 
the telecommunications sector. As the sectors differ and FPH has 
foreign-exchange risk, the returns would not be expected to move in 
the same direction over time. As shown in Figure 6.11, combining the 
two companies reduces the variability of the returns. This indicates 
that the two companies’ returns are likely to exhibit negative 


correlation (i.e. the returns do not move in the same direction over 
time). 

While the correlation coefficient for most assets is positive, it is 
rarely perfectly positively correlated (+1). The correlation between 
FPH and SPK is —0.44, which shows that the companies moved in 
different directions over the period shown in Figure 6.11. 

We have considered two companies from different business 
sectors, but if more companies from a wider range of sectors were 
added to the portfolio the risk would be reduced further. However, it 
is not possible to eliminate risk completely, because when the 
economy is performing strongly most companies will also perform 
well. If the economy is stagnating then only a few, if any, will perform 
satisfactorily. 

The risk that can be diversified by holding a portfolio of shares is 
called unsystematic risk, or the risk that can be minimised by 
diversification. Unsystematic risks, such as lawsuits, strikes or losing a 
key customer, affect a single firm (or sector) but not all firms. As a 
rule of thumb, a portfolio containing approximately 25 shares should 
achieve a low level of unsystematic risk and be considered a well- 
diversified portfolio. 

There is, however, a risk that cannot be diversified away. This is 
called systematic risk, or non-diversifiable risk; it pertains to the 
market and relates to the uncertainty surrounding future economic 
conditions that may affect all companies operating within the 
economy. Systematic risks such as war, international incidents and 
inflation are likely to affect all firms. 

Therefore, if investors can create portfolios to eliminate 
unsystematic risk, their only relevant risk is systematic risk. It Is 
systematic risk that investors will wish to be compensated for when 
investing; the higher the systematic risk, the higher the return 
investors will demand to be compensated for that risk. 


Systematic risk can be measured by beta (8), which is the co- 
movement of a single asset or portfolio returns with the overall 
market returns. Hence systematic risk is the risk inherent in the 
overall economic and political forces operating in the marketplace. 

On average B = 1, so that if a share has a B of 1 it is considered to 
have the same systematic risk as the market as a whole (i.e. the B for 
the market portfolio is 1). A B greater than 1 means that the share is 
riskier than the market; conversely, if the share has a B less than 1 it 
has a lower risk than the market. If the security or asset has a B of 
zero then it has no co-movement with the market. 

Figure 6.12 depicts the unsystematic and systematic risk of a 
portfolio. The diagram shows that systematic risk is stable no matter 
how many shares are contained in the portfolio. The portfolio risk 
curve highlights how, as more shares are added to the portfolio, the 
level of unsystematic risk falls, until the point is reached where 
adding more shares will not reduce it any further. 
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Figure 6.12 The effect of adding more shares to a portfolio 


To summarise, we have looked at two measures of risk associated 
with financial assets: o and B. An asset's total risk (both systematic 
and unsystematic) is measured by o, whereas B measures systematic 
risk or the risk that cannot be diversified away. Assuming that 
investors hold a well-diversified portfolio, B is the relevant risk 
measure. The next section outlines how B is used to estimate an 
investor's required return. 


The capital asset pricing model and the security 
market line relationship 


The capital asset pricing model (CAPM) calculates the required rate 
of return for risky assets. The CAPM formula is similar to Equation 
6.6, where the required return on an asset is equal to the risk-free 
rate plus an additional premium for investing in risky assets. 

The market risk premium (MRP) is the additional return 
(premium) investors require to compensate them for investing in the 
market portfolio. The MRP is adjusted for an asset or portfolio’s 
specific systematic risk as shown in the CAPM formula below: 


r, =r;+ B,(MRP) Equation 6.15 


where ___r, = the required return on asset i 
r; = risk-tree rate of return 
6: = systematic risk of asset i 
MRP = market risk premium. 


Example &: Using CAPM to estimate required return 


You wish to estimate the required return of investing in FPH and SPK, 
assuming their B values are 1.2 and 0.8, respectively. If long-term 
government bonds (risk-free rate) have a required return of 3.5% 
and the market risk premium is 5.5%, the required return can be 
calculated as follows. 


= 0.035 + 1.2(0.055) 
= 0.101 or 10.1% 


TepH 


= 0.035 + 0.8(0.055) 
= 0.079 or 7.9% 


TspK 


Note that we could also estimate the required return (Er,,) on the 
market portfolio. As the market has a B value of 1, then the return on 
the market will be 0.035 + 1(0.055) = 0.09 or 9.0%. Therefore the 
return on the market portfolio is equal to the risk-free rate plus the 
market risk premium (re + MRP). 

By now it should be clear that there is a special relationship between 
the expected return and risk of an asset as measured by £. The 
higher an asset's B the higher the additional risk premium and 
required return the asset must earn to compensate investors. Figure 
6.13 graphically represents the CAPM equation by depicting the 
relationship between risk, as shown by 8; on the x-axis and the 
securities’ r; on the y-axis. The graph is similar to Figure 6.5 which 


graphed the risk and return for assets. The line is called the security 
market line (SML). 
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Figure 6.13 Security market line 


The graph shows that any investment without risk will have a return 
equal to the risk-free rate r, and this rate will be sufficient to 


compensate the investor for inflation and the time the funds are 
invested. The SML shows that as B increases, the expected return 
rises to compensate the investor for the higher risk, consistent with 
the trade-off between risk and return described in Figure 6.5. Risk- 
seeking investors will invest in assets with a B greater than 1 in order 
to obtain the higher returns that will compensate them for the 
additional risk in the investment. 


According to CAPM theory, if the asset's risk and expected return are 
on the SML, then its risk and expected return is said to be correctly 
valued in relation to its risk. If an asset’s expected return and risk are 
plotted above the SML, then it is undervalued and the investor 
should receive a greater return for the risk associated with the 
investment. If the asset is below the SML, it is considered to be 
overvalued and the investor will receive a lower return for the level of 
risk associated with the asset. The concept of CAPM will be used 
again in Chapter 10, where we will estimate the required return 
shareholders may expect from an investment in a firm. 


Conclusion 
This chapter has introduced the concepts of risk and return. Firstly, 
assets without risk were introduced, and the two components 
comprising the risk-free rate — the real interest rate and expected 
inflation — were described. These components have a significant 
effect on interest rates and, therefore, on the shape of the yield curve 
for any particular class of securities. 

The two components of a return — the real return and expected 
inflation — are the same for every investment or financing decision, 
but an element of risk is also present. Risk is the one uncertain factor 


investors require compensation for. We have looked at methods of 
calculating ex-post and ex-ante risks and returns, and introduced the 
concept of diversification, which is the practice of spreading risk by 
investing in a wide range of real and financial assets. Finally CAPM, a 
linear equation that calculates the risk and return for any asset or 
portfolio, was described. Once the values are obtained they can be 
plotted on the SML in order to show whether the returns from the 
investment justify the risks associated with it. 
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ANSWER TO SELF-TEST QUESTION 


/ bale! + so.10) 
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= 0.90131 

= 0.90131 -1 
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= 1.62386 or 162.39% 
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Define risk and return. 
A year ago you purchased shares in AB Supreme at $4.76 per 
share. Today their price is $7.10. During the year, dividends of 


18 cents per share were received. Compute the holding 
period return and holding period yield on your investment. 
Refer to question 2 above. The returns computed for this 
question are nominal rates of return. If the expected inflation 
rate was 1.2%, compute the real rate of return. 

A risk-free asset comprises two components. List these two 
components, and describe each one. 

Five components make up the risk premium. List them, and 
describe each one. 

Describe the four forms of term structure of interest rates. 

The objective of diversification is to reduce the risk of a 
portfolio. Describe systematic and unsystematic risk in the 
context of diversification. 

Fluctuations in the New Zealand dollar and petrol prices have 
affected the operations of Trans Tasman Tourism (TTT) over 
the past few years. The Chief Financial Officer considers that if 
tourist numbers increase in the coming year, the company’s 
expected return would be 30%. If the level of tourism remains 
the same, a return of 15% would be expected. If tourist 
numbers fell during this time, however, she considers the 
company will receive an expected return of —10%. The table 
below provides the returns and probabilities for TTT: 


Demand Expected return Probability of outcome occurring 
Rises 
Static 


0.25 
Falls -10% 0.35 


a Calculate the expected return for TTT. 

b Calculate the variance and standard deviation of these 
returns. 

c Assume TTT has a b of 1.3, the rf is 3% and the MRP is 5.3%. 
Calculate TTT’s expected return using CAPM. 


CHAPTER 7 


Personal financial management 


M Learning objectives 

By the end of this chapter, you should be able to: 

Mi describe the process of making personal financial decisions 

Mestablish personal financial goals and use appropriate 
techniques to ensure their attainment 

Muse money-management techniques 

Mi describe the range of savings options which can be used to 
finance retirement 

Mi describe how to manage the financing of a house 

Mevaluate a business opportunity, and outline the areas to 
investigate when preparing the preliminary evaluation of a 
business opportunity 

Mi describe the components of a business plan and the reasons 
for developing this plan. 


Introduction 

This chapter introduces the processes and procedures to help 
individuals with their short-term and long-term personal financial 
decision-making. This involves setting goals, determining the 
financial opportunity costs associated with these goals, and then 
selecting the strategies to achieve them. We then study how money 
management aids in this process. 


After determining how to set and attain personal short-term 
goals, we next consider those goals to be required in the long-term. 
For example, the level of home ownership in New Zealand is high 
compared with that in other countries, so at some stage most people 
will need to make a decision whether to rent an apartment or house 
or purchase some form of residence. In addition, we need to plan for 
our personal well-being in retirement; that is, how much money will 
be required to fund an enjoyable quality of life that permits the 
pursuit of leisure activities. Finally, we investigate the process of 
starting or buying a business. 


The personal financial planning activity 

The goal of personal financial planning is to enhance one’s financial 
well-being and consequently one’s standard of living. If done 
properly, it should be possible to obtain and retain the basic 
necessities of life, as well as the comforts and luxuries desired for a 
‘good life’. 

In order to achieve these goals, a number of decisions or choices 
must be made which are directly related to each individual's choice 
of lifestyle. For example, the level of education individuals attain, the 
type of career, friends, accommodation and their level of self- 
sufficiency will all be affected by the financial goals that they have 
set at different times. The quality of an individual's life will thus be 
affected by decisions associated with the level of their personal 
finances. 

Personal financial planning is the process of setting financial 
goals to satisfy a need. It is an ongoing activity, which should be 
constantly updated, revised and amended to take into account the 
changes that occur as people move through life. The process 
involves managing money in order to maximise the benefits and 
attain a desired level of personal economic well-being. In order to 


achieve this objective, some form of financial planning and control is 
required. 

The following are a number of activities that are undertaken to 
assist the financial planning process, as shown in Figure 7.1. 


Current financial situation 


| 


Achievable financial goals 


and revise Alternative course of action Alternative course of action Alternative course of action 


Evaluate alternatives and 
adopt a course of action 


| 


Financial action plan 


Figure 7.1 Flow chart depicting the financial planning process 


7 Determine your current financial situation 


This involves assessing how much income is received on a regular 
basis, the amount spent on living expenses, how much money can be 
saved, and the amount of debt owed to others. 


2 Establish achievable financial goals 


It is important that people know themselves and their attitude to 
money; that is, their degree of risk aversion and the amount of care 
they take with their money. Once this has been determined, then it is 
possible to categorise an individual's needs and separate them from 
their wants. Needs will be incorporated into the financial goals, and 
the selection will be made independently, depending on each 
individual’s current household and financial situation. The goals 
should be realistically stated in an easy-to-understand way, be 
measurable, and be linked to a time frame. These components will 
be discussed in more detail below. 


3 Identify alternative course(s) of action to achieve the required 
goals 


This will ensure that all possibilities have been considered. The 

alternatives may be to: 

* continue as before and maintain the status quo 

¢ expand on the current situation by increasing savings or increasing 
debt repayments 

* make changes to the current situation by using EFTPOS or internet 
banking rather than cheques to pay for items 

¢ do something entirely different, such as using savings to repay 
credit card debt. 


4 Evaluate possible alternatives from your current situation 


Possible alternatives will be influenced by each individual's present 
lifestyle and personal values, as well as economic factors such as the 
likelihood of an improvement in the job market, falling interest rates 
and a buoyant economy. When considering these aspects it is 
important to assess the risks of each alternative as well as the impact 
of the time value of money on any strategies devised. Whenever 
choices are made, however, opportunity costs are incurred. These 


costs relate to what has been given up in order to make the decision, 
and are not necessarily measured in dollar terms. For example, the 
opportunity costs could refer to the cost of the alternative direction 
to be taken, or to the time taken to make the decision — time that 
could be used in a more enjoyable pursuit. 


5 Devise and implement a realistic financial action plan 


This can be done once the current financial situation is known and 
financial goals have been established. It is only when the 
groundwork has been done carefully and decisions concerning 
alternatives and the risks inherent in them have been made that the 
implementation of the plan can commence. 


6 Re-evaluate and update the plan regularly 


This should be done annually unless major changes to an individual's 
lifestyle occur. Whenever lifestyle changes occur, the financial plan 
will need to be promptly revised. These changes may be personal, 
social or economic. In the process of revising your financial goals, 
new alternatives may arise which will require analysis and further 
decisions to be made. 

The process of monitoring a financial plan ensures that targets can 
still be reached or the plans revised to achieve more realistic goals. 
The six steps listed above may be used by individuals to plan their 
finances, and is the same procedure that can be used for any small 
or large company operating anywhere in the world. 

The process described above forces consideration of what the 
short-term, medium-term and long-term financial requirements are, 
and what steps need to be set in place in order to achieve these 
requirements. These requirements will differ depending on the age, 
sex, cultural background, employment category, living arrangements, 
etc. of the individual. Other factors, such as the economic situation 


and government policy currently in existence, will also affect financial 
plans and may cause a re-evaluation of the plans. 


Money management 

Once financial goals have been established, it is important to 
develop strategies for managing money so that a _ successful 
outcome can be achieved. It helps to remember Charles Dickens's Mr 
Micawber, who described the desired outcome of managing one’s 
money by observing that if income equalled £100.00 and expenses 
equalled £99.95, the result was happiness, but if income was £100.00 
and expenses were £100.05, then the outcome was misery. 

The strategies used to aid the management of scarce resources 
such as income are budgeting and the development of personal 
financial statements which list those assets owned personally and 
those liabilities owed to other people. These strategies will be 
described more fully below, and can be used by individuals and the 
owners of small, medium and large businesses, although they are 
referred to as ‘balance sheets’ by firms. If budgets and financial 
statements are not used, then even though the level of income 
earned may seem high, expenditure, if not controlled, may be even 
higher — with the end result being bankruptcy! Control of spending 
will ensure that bankruptcy does not occur and that financial goals 
can be met. 

However, in order to implement the required strategies, 
conflicting situations will almost certainly arise. That is, if any income 
has been spent, it will no longer be available to meet long-term 
Savings and investment goals. When money is invested, it can no 
longer be used for spending, which can in turn create other 
problems. For example, the desire to acquire an item may be so great 
that the decision to buy on credit or use a credit card today may 
override the choice of paying cash a little later. It should be 


remembered that there is a cost associated with the use of funds 
belonging to another person or organisation. At some point in time, 
items which have been bought on credit must be paid for, and the 
amount to be paid for the goods will include their cost as well as the 
charges associated with borrowed funds. Hence, the trade-off, or 
opportunity cost, of using credit means that the item(s) purchased 
will be more expensive than if cash was paid at the outset. Some 
items, such as houses, will almost always be acquired using loan 
funds. However, there are ways to reduce the costs associated with 
borrowing money, and these will be covered in more detail later in 
this chapter. 

The development of personal financial statements involves three 
activities: 
¢ the gathering of financial information 
* preparing an income statement 
¢ developing a personal balance sheet. 
These activities are discussed below. 


Gathering financial information 


This involves recording all sources of income that have been received 
during the year. Examples may be employment earnings, interest 
earned from funds invested in fixed interest, or dividends received 
from monies invested in company shares. Household and personal 
expenses are deducted from income so that a surplus or deficit for 
the year can be ascertained. This can be shown in equation form as: 


Income — Expenses = Surplus (Deficit) Equation 7.1 


Surplus funds are available to be put away for investment purposes 
or to achieve financial targets. Examples of household and personal 


expenses may be food, electricity, insurance, clothing, student loan 
repayments, travel, etc. 

Documentation of the above income and expenses provides a 
basis for the compilation of personal financial statements in the form 
of an income statement and balance sheet. These are detailed below. 


Preparing an income statement 


The income statement lists the income received and spent by a 
household during the year and reflects their financial well-being. If a 
surplus is made, then some funds can be saved so that longer-term 
financial goals can be met. However, if a deficit is incurred, then the 
statement provides timely information that expenses should be more 
Strictly controlled. In this case, steps must be put in place to 
eliminate the deficit. One way of doing this is to develop a budget 
for the coming year, based on details contained in the income 
statement and after considering any amendments expected in the 
coming year. 


Budget preparation 


Budgeting is undertaken in order to ensure that all financial goals 
can be met within the predetermined time frame. Although a 
number of expense items will remain the same each month, the 
budget will indicate those periods when a shortage of cash may 
occur so that steps can be taken to make sure that funds are on 
hand to meet the shortfall. As mentioned earlier, if a loan has to be 
obtained to achieve financial goals, then the cost associated with 
these goals will be higher. Therefore, budgets enable individuals to 
make sure they: 

¢ spend less than they earn 

* make wise financial decisions regarding spending their money 


¢ reach their predetermined financial goals 
¢ have funds put aside to meet financial emergencies 
¢ develop sound financial management habits. 


Developing a personal balance sheet 

To obtain a fuller picture of an individual's financial position, a 
balance sheet can be developed. The balance sheet has two sides: 
one half depicts what the individual owns (their assets), and the 
other half shows how much they owe (their liabilities), with any 
balance representing positive or negative net worth as shown by the 
formula below. 


Assets — Liabilities = Net worth Equation 7.2 


For example, if they have items of value of $12 500 and they owe 
others $7 250 then their net worth is $5 250, that is: 


$12 500 — $7 250 = $5 250 


The formula can be stated another way, to show that all assets are 
financed with either liabilities (debt) or net worth (equity). 


Assets = Liabilities + Net worth Equation 7.3 


The balance sheet provides information as at a particular date. This 
should be distinguished from the income statement, which measures 
income and expenses between two dates. The assets and liabilities 
categories are broken down further, as follows. 


¢ Financial assets can be divided into two groups: current and long- 
term assets. Current assets are those that can be readily converted 
into cash within one year, such as money in a cheque or savings 
account. Long-term financial assets represent the market value of 
retirement funds that have been invested in shares or fixed- 
interest securities, KiwiSaver funds, etc. These cannot be readily 
converted into cash, and in many cases the only reason to 
liquidate them would be when no other alternative exists. 

¢ Fixed assets have an expected life greater than one year, and 
usually include real estate in the form of a house, bach or any 
other land. They are included in the balance sheet at the current 
government valuation figure. Alternatively, a value determined by 
an independent valuer or by comparison with similar properties 
which have recently been sold can be used. Arriving at a value for 
household possessions, artworks, jewellery, etc. is more difficult, 
because although the price may be known at the time of purchase 
the value will alter over time. Therefore, the values of these items 
should be revised periodically so that the current (or market) value 
can be incorporated into the balance sheet. It is possible to obtain 
an estimated value of specific items by either looking in second- 
hand shops or advertisements in the paper to see what price 
comparable items are selling for. Alternatively, the services of an 
appraiser can be used. 

¢ Liabilities are sums that are owed to another person(s) whereby a 
benefit has been gained that has given rise to a debt. Liabilities 
exclude future commitments that are not due at the moment, such 
as a golf subscription or next week's rent. Liabilities also fall into 
current (short-term) and long-term categories. Current liabilities 
are due within a short period of time (usually within a year) and 
include tax payments, insurance premiums, rent and electricity. 
Long-term liabilities are debts that do not require payment in full 


within a year. Examples include a house mortgage, a student loan 
and a car loan. 
The Technability example at the end of the chapter describes the 
compilation of a balance sheet in more detail. 


Financial planning for life 
Once financial goals have been set, the following questions should 
be asked. 
¢ Are the goals realistic? 
¢ Can they be measured? 
¢ Are they achievable with a set time frame? 
Financial needs do change over an individual's lifetime and pass 
through three phases. 
¢ The accumulation phase 
This phase occurs during the early and middle years of an 
individual's working life. During this phase, assets are accumulated 
to satisfy immediate needs, such as the acquisition of a car and 
work-related clothing, the setting-up of a flat or accumulating the 
deposit on a house. In the longer term, a goal may be to fund 
children’s education in order to minimise their student loans. 
During this phase, an individual's net worth is small and could 
even be negative. However, because retirement is a long way off 
at this stage and the potential exists for increasing their level of 
earnings, these people are prepared to take more risks and will 
assume more debt than older individuals. In many cases, the 
level of debt owed by people during this phase will be greater 
than their earnings, and any investments they make may earn 
greater returns due to the extra associated risks. 
¢ The consolidation phase 
This phase occurs when people are entering the middle of their 
working life and they are starting to think about their retirement. 


As a result, the dollar value of debt and mortgage balances are 
probably low or non-existent and there may be sufficient funds 
available to assist with children’s education requirements. Income 
should exceed expenses, thereby freeing up the funds required to 
provide for retirement. Because the length of time to retirement is 
shorter than during the accumulation phase, people in this group 
become more cautious where risk is concerned and tend to be 
more careful with their investments. In order to protect the value 
of their assets at this stage, people avoid high-risk securities in 
favour of those with more moderate risk. This is because people 
have less time to recoup any losses incurred as a result of bad 
investment decisions. 

The spending phase 

This occurs once retirement is reached. Living expenses decline 
and so does the level of income coming into the household. 
Income will take the form of investment = and/or 
superannuation/pension income. Some people may seek part-time 
or consultancy work to supplement their income and to ensure 
their capital is protected. Because the average life expectancy is 
increasing steadily, reliance on savings will be required for a longer 
period of time. This may cause a conflict for those people reliant 
on investment income for their well-being. For example, while their 
savings must be protected so that they have sufficient income 
during their retirement, they will also require the higher returns 
that will be generated from investments in at least some risky 
assets to protect their nest egg from being eroded by inflation. 


Life cycle phases 
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Figure 7.2 Life cycle of an individual's net worth 


The three phases are shown in Figure 7.2 and depict the current and 
expected phases that you will pass through during your working life. 
At the outset most people commence their working life with 
negative net worth (liabilities exceed assets). However, over time 
assets are acquired and debts reduced so that net worth becomes 
positive. The level of net worth rises during the accumulation phase 
and, to a lesser extent, during the consolidation phase, before 
starting to decline. Note that there is a transition period between 
each phase which reflects the fact that some people will enter each 
phase earlier than others. 


Figure 7.3 illustrates the risk preferences of people as they move 
through their life cycle. Note that the life cycle phases are reversed 
as compared with Figure 7.2. Risk and return preferences are lowest 
during the spending phase, moderate through consolidation, and 
highest during accumulation. The pattern depicted in the figures 
may be changing slowly as people now enter the workforce, marry 
and have families at an older age. In addition, redundancies and time 
out of the workforce in order to retrain will also affect the pattern 


shown. 
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Figure 7.3 Risk-return preferences in relation to an individual's 
financial planning life cycle 


Financial goal attainment 

In order to reach a goal of having sufficient funds to enjoy 
retirement, individuals must use the financial resources that are 
being accumulated sensibly. This requires the integration and co- 
ordination of a number of components. For instance, if a person is 
employed, careful planning is needed to make sure that earnings are 
not wasted. The earnings are used to partly fund immediate living 
requirements; any surplus is saved so that future financial goals can 
be met. It is important to consider the timing of these goals and to 
make sure that savings are available for use at the right time. This 
means that sufficient liquid funds should be available when they are 
required. Liquid funds are savings that can be converted into cash 
when required, without incurring a penalty that would result in a 
reduction in the value of the investment. 

Sometimes it becomes necessary to borrow funds in order to 
purchase a more expensive asset, such as a house or a car, and in 
these cases the goals which have been set can often be met more 
quickly by obtaining a loan. However, a loan increases the effective 
cost of the item, because consumption is being accelerated and a 
charge must be paid for the use of other people’s money. Borrowing 
money in these circumstances is not a problem, but it is important to 
use credit carefully so that earnings are used for enjoyment and not 
merely to service debt. Therefore, in order to achieve their financial 
goals, people need to identify their goals and then prioritise them. 


Funding a retirement plan 

Planning for retirement and committing funds towards this objective 
are fraught with difficulties, especially when income seems to be fully 
committed during the accumulation phase of the life cycle. During 


this phase very few people would be able to answer the following 

questions with any degree of certainty. 

¢ How old will you be when you retire? 

¢ How much money do you think you will need to save in order to 
be able to live comfortably in retirement? 

¢ When should the saving activity commence? 

During the accumulation phase it may not be possible to answer the 

above questions with any degree of confidence. 

For example, the decision concerning how much income is 
required at retirement could strongly influence the decision of when 
to retire, especially if no savings plan has been implemented. It is 
important to realise that if people retire at 65 years of age they can 
expect to have approximately 20 years of retirement to enjoy. The 
length of time spent in retirement is increasing all the time, as is the 
quality of life of retirees. As a result it is becoming more important to 
ensure that sufficient funds will be available to finance the spending 
phase of one’s life comfortably. However, over time, people may 
become less active, so that funds previously spent on leisure 
activities may be spent on health-related needs. 


Table 7.1 Level of demand on earnings over an individual's life cycle 


Household possessions High Low-high prior to Low 
retirement 
Living expenses High Medium-high Low (no work-related 
expenses) 


Entertainment/ travel High 
Health Low-—medium 


Table 7.1 shows how the demand for funds changes over the three 
phases of an individual's life cycle. It is an illustration only, due to the 
large number of factors that need to be taken into account. For 
example, decisions concerning buying or renting accommodation, 
whether to have children, the level of entertainment or travel to be 
undertaken, etc., will all depend on individual choice. 

Although there are a great many decisions to make concerning a 
person’s retirement, it is important to remember that the level of 
enjoyment to be experienced will depend, to a large extent, on the 
level of funds that have been allocated to this period. In order to 
determine the level of savings required for retirement, two estimates 
are required to be undertaken: 
¢ target annual retirement income (after-tax income) 

* annual retirement income (after-tax income). 
Once these estimates have been made the retirement income gap 
can be calculated. 


Retirement income gap 


The retirement income gap highlights any shortfall in income 
required to fund one's retirement lifestyle. One method used to 
calculate the retirement income gap is to compile a Retirement 
Expense Worksheet so that the level of annual expenditure expected 
during this time can be calculated. The worksheet depicted on the 
next page has been compiled for a married couple. The amounts 
contained in the worksheet will differ depending on each individual's 
needs and wants. 

The first estimate in the retirement income gap calculation is the 
target annual retirement income (after tax). This estimate is based on 
the income required to cover the estimated costs of the lifestyle 
desired. Naturally, a number of work-related expenses, such as 
transportation costs, will no longer be required, but these expenses 


may be replaced by hobby or health-related costs. A rule-of-thumb 
estimate to use for the target annual retirement income (after tax) is 
70% of your estimated annual income (after tax) just prior to your 
retirement. Nevertheless this estimate is very difficult to determine if 
the time to retirement is 30 or more years away. 


Retirement Expense Worksheet 


Expenses (per month) 


Electricity / Telephone $ 350.00 
Insurance — house $ 115.00 
— contents $ 65.00 

—car $ 40.00 

— health $ 420.00 

Car registration $ 12.00 
Rates $ 184.00 
Clothes $ 350.00 
Food $ 520.00 
Entertainment $ 300.00 
Travel —holidays $ 350.00 
— car (plus maintenance) $ 300.00 
Miscellaneous $ 500.00 
Monthly expenses $ 3506.00 
Annual expenses $42 072.00 
Therefore income target (after-tax) $42 072.00 
Minus New Zealand superannuation (after-tax)! $29 962.40 
$12 109.60 

Other income $ 00.00 
Retirement income gap (per annum) $12 109.60 


? As at 2015 this sum represents weekly payments of $576.20 for a couple who qualify. 


From the information provided in the worksheet above, we see that 
$42 072.00 is required annually in order for the couple to meet their 
needs. 

The other estimate required to calculate the retirement income 
gap is the annual retirement income (after tax). This estimate takes 
into account the various types of income available during this time. 
These funds may come from a variety of sources, such as those listed 
below. 

« Employment 

This may be from part-time work or consultancies, or a new 

venture undertaken at retirement. 
¢ Savings 

Many people will have a private pension/superannuation scheme, 

investments or KiwiSaver. 
¢« New Zealand superannuation 

This is available to all New Zealand permanent residents providing 

residency and age requirements have been met. The 2015 after-tax 

income that can be expected from this source is $576.20 per week 
for a couple who have reached the qualifying age of 65; $374.53 
per week for a single person living alone; and $345.72 per week for 

a single person sharing accommodation. 
¢ Others 

Inheritances, gifts, etc. 


KiwiSaver 

KiwiSaver was introduced by the New Zealand government on 2 July 
2007 as a voluntary long-term savings scheme. Its main purpose was 
to encourage New Zealanders to commence a savings programme to 
fund their retirement. Younger participants, however, can use their 
KiwiSaver funds towards a deposit for their first home. 


Any New Zealand citizen with residency aged 64 or younger can 
join the scheme, while those under 18 require parental permission to 
do so. At the time of writing, employees can choose to contribute 
3%, 4% or 8% of their gross wages or salary to a fund, while their 
employers are required to contribute at least 3% (less tax) of each 
contributing employees’ gross salary or wage into the employee's 
KiwiSaver account. 

Initially, a kickstart payment of $1 000 was provided by the 
government to each person who joined KiwiSaver, but this has since 
been removed. There are, however, still a number of benefits that 
accrue to participants. These are: 
the KiwiSaver contribution comes out of the employee's pay 
before they see it in their bank account so there is no opportunity 
to spend it 
participants save an additional sum over and above their salary 
from their employer's contribution 
¢ the government pays an annual member tax credit of $521.00 into 
each KiwiSaver account of contributing members over 18 years of 
age who qualify 
KiwiSaver provides an opportunity for contributors to save for their 
retirement or to save for their first home through a KiwiSaver 
HomeStart programme 
¢ KiwiSaver accounts are transportable should contributors change 

jobs or leave the workforce. 


Choosing a KiwiSaver fund 


A number of providers, such as banks and investment companies, 
offer KiwiSaver schemes. (Note that it is important to realise that the 
government does not guarantee any KiwiSaver scheme or their 
investment funds.) Each provider offers a range of schemes — each 
with a different mix of financial and real assets — at varying levels of 


risk. For example, people entering the workforce have a long, 
productive working life ahead of them, so they may decide that an 
aggressive, high-risk fund would be the most appropriate for them. 
These funds invest primarily in growth assets, which can be volatile 
and, as a result, may produce high returns some years and negative 
returns in others. Over the long run these funds usually earn a higher 
return to compensate for their higher risk. At the other end of the 
spectrum, employees at the end of their working lives are more likely 
to switch their KiwiSaver money into defensive, low-risk funds to 
better protect their savings. 


Example |: Calculating the retirement income gap 


From the information above, the retirement income gap that will 
satisfy the needs of this couple at retirement is estimated to be $12 
109.60; that is, 


Annual retirement — Annual retirement = Retirement income gap 


income target income (after tax) 
(atter tax) 
$42 072.00 - $2996240 = $12 109.60 


The time line below portrays the situation for the couple. The time 
line shows that they have 18 years in which to save a sum of money 
that should provide the additional funds they require once they have 
retired. 


Time 0 Retirement End of 20 years 


Time to retirement = 18 years Income of $12 109.60 per annum for 20 years 


¢ Equation 5.4 is used to calculate the sum they need to save that 
will provide them with 20 payments of $12 109.60 per annum: 


PVA = PMT | ee] 
Tr 


—20 
= $12 109.60 ae Pa 008) | 
0.03 


1 — 0.55368 | 


= $12 109.60 | 
0.03 


0.44632 
= $12 109.60 | 


0.03 
= $12 109.60 x 14.87733 
= $180 158.52 


Therefore, based on a life expectancy of 20 years and a 3% real 
rate of return, they would need to save $180 158.52 by the time 
they retire in 18 years’ time. This calculation has solved the 
problem of the target level of savings required; that is, the right- 
hand side of the time line above. Now all that needs to be done is 
to solve the left-hand side of the time line. 

¢ Using Equation 5.3, calculate how much should be saved each year 
for 18 years to reach the target level of savings of $180 158.52. 


FVA xr 
(l+r)"-1 

$180 158.52 x 0.03 
~ (140.03) -1 

$5 404.76 

~ 1.70243 -1 

$5 404.76 
~ 0.70243 


= $7 694.38 


PMT = 


In order to achieve this target level of savings, using a 3% real rate o 
return, the couple would have to save $7 694.38 per annum. The 
completed time line is shown below. 


Time 0 Retirement End of 20 years 


Time to retirement = 18 years Income of $12 109.60 per annum for 20 years 


$180 158.52 
Save $7 694.38 per annum to reach __f Balance at the end of 20 years = $0 


Because the retirement income gap was a positive figure, additional 
funds were required in order to achieve the desired level of income 
after retirement. However, herein lies a source of conflict — if it is 
found that the gap is large, then it will be necessary to do one of the 
following: 

* revise the target set for retirement 

¢ work as long as possible so that the target level of funds is 

achieved 


* consider some form of consultancy or part-time work in 
retirement. 

Therefore, the earlier some form of savings plan to fund retirement is 

developed, the less likely these problems are to arise. Once debts 

(including mortgages) have been reduced or eliminated, then these 

funds can be transferred to a savings plan to finance retirement 

Savings. 

In addition, if a budget is compiled of the current income and 
expenses for the household, then it is easy to see whether or not 
there are sufficient surplus funds on hand to meet this monthly 
expense, which can then be included in the regular savings pattern of 
the household. Alternatively, lump-sum payments, such as bonuses, 
prizes, etc., can be invested for the balance of the time to retirement, 
and funds released after debt and/or mortgage reduction activities 
have been completed can also be used as additional savings. Much 
can be achieved by small sacrifices, but it is important to ensure that 
the savings programme does not become so onerous that the hard 
work brings no reward for the effort expended. 

Finally, decisions concerning the type of accommodation to be 
used in retirement are important. It costs more to rent your 
accommodation during retirement than to finance the ongoing 
expenses of a freehold home (i.e. a home that you own mortgage- 
free). Therefore, a decision to rent a residence during retirement will 
require more money to fund the rental outlays. 


Residential property and mortgages 

As noted above, at some point in time most people will make the 
decision whether to live in rented accommodation or purchase some 
form of residential property. This decision differs from country to 
country. For example, in many countries the thought of owning your 
own home simply does not arise, because the means of saving the 


deposit and being able to pay a mortgage are beyond the financial 

ability of most people. This differs markedly from the situation in 

Australia and New Zealand where the rate of home ownership is very 

high and many people strive to own their own home. 
There are a number of advantages associated with renting a 

house or an apartment rather than owning a house. For instance: 

¢ funds otherwise tied up in a house can be invested elsewhere 

* repairs and maintenance on rental property are normally the 
responsibility of the landlord 

¢ if it becomes necessary to move to another town, all that the 
tenant needs to do is serve the landlord the required notice — by 
contrast, selling a house can often take a long time, which means 
that relocation may bring with it additional problems. 

However, there are also a number of advantages to owning a house. 

For example: 

¢ the security of having control over the property and knowing you 
cannot be evicted at any time (unless there are arrears in 
mortgage payments) 

¢ the ability to make changes to the house and/or the garden to 
satisfy your own lifestyle 

¢ the potential of a capital gain on the property when it is sold 

* homes are considered a safe investment for protecting capital 
(money). 


Criteria for choosing residential property 


When the decision has been made to purchase a house or an 
apartment, there are several personal considerations to take into 
account. For example, proximity to work, the desire to live in a good 
neighbourhood and, if necessary, proximity to schools. 

The type of housing required will also determine the area and 
price of the desired property. For example, if a lifestyle block is 


preferred, then decisions about proximity to town and the amount of 
work required to maintain the land must be taken into account. In 
contrast, a townhouse that is close to all amenities and requires very 
little maintenance may be preferred. Associated with these decisions 
is the type of housing required; that is, should it be a single-storey or 
double-storey home, and how many bedrooms are needed? 

It has sometimes been said that it is a good idea to buy the 
cheapest house in the street so that, if the price of the more 
expensive houses rise, this will also have a positive effect on the 
cheaper homes. However, even cheap houses can be a burden if care 
is not exercised to ensure that the price paid is not too much of a 
drain on the family resources. One of the biggest unknown variables 
that must be taken into consideration when buying a house is 
interest rates. New Zealand interest rates are volatile, and this 
volatility has serious repercussions for the rate being charged by 
banks for housing loans. If interest rates rise and the house is 
financed by a floating-rate mortgage, then the funds required to 
service this loan will also rise. Conversely, if the interest rates fall, 
then fewer funds will be needed to service the mortgage. Some of 
this uncertainty can be removed by taking a fixed-rate mortgage 
where the interest rates are fixed at a particular level for the term of 
the mortgage. 


Financing the purchase of residential property 


The purchase of any item will always depend on the financial 
resources that are available for its acquisition. Sufficient surplus 
funds will be required up-front to pay the deposit on a property. 
Banks prefer a deposit of 20% of the purchase price of a property to 
be paid, but will accept a minimum deposit of between 5% and 10%. 
Agreement to proceed will only occur when the bank knows that 
sufficient disposable funds are available to meet the mortgage 


repayments, which could continue for a period of 20 years. 
Remember that the deposit is not the only expense relating to the 
aquisition of property — legal fees, valuation fees, property insurance 
and bank fees for establishing the mortgage facility will also be 
incurred. 

A rule of thumb is to allocate approximately one-third of an 
individual's after-tax salary to rent or mortgage commitments. 
However, this figure will vary between 20% and 40% of after-tax 
income according to the bank's requirements, city location and 
family circumstances; that is, the number of dependent children, 
income level, and whether one or two incomes will be used to 
finance the mortgage. Therefore, if a household's monthly take- 
home pay was $9 700, then the maximum which could be allocated 
to rent or a mortgage would be approximately $3 230.10 per month; 
that is, $9 700 x 0.333. The decision to commit $3 230.10 per month 
towards accommodation or a mortgage must be undertaken only 
after consideration has been given to all of the financial 
commitments of the household. 


Example 2: Financing residential property 


If a bank requires, say, a 10% deposit to be paid on a property, it 
means it is willing to lend 90% of the purchase price. Therefore, if a 
property was priced at $575 000, the deposit would be $57 500, 
which means that the bank would lend the balance of $517 500, 
providing the purchaser's ability to repay was proven. The term o 
the loan would be agreed to by the purchaser and the bank and 
could be for a period of anywhere between 5 and 30 years. 


The purchaser will also be given the option of having a mortgage 
with a fixed or floating interest rate, or a mixture of the two. Fo 


example, some people like to have the security of a fixed interest 
rate because the monthly outgoings are known with certainty. 


On the other hand, others may expect interest rates to fall and 
therefore will decide on a floating interest rate. Figure 7.4 shows a 
two-year fixed-rate mortgage and the changes which would have 
occurred during this period if a floating-rate mortgage had been 
used on the next page. Note that although the floating interest rate 
may remain the same for a few months, it is subject to change on a 
monthly basis.Whenever floating interest rates change, the rate for 
new fixed mortgages may also change. 


Continuing our house example, and assuming that the purchaser 
paid $57 500 as a deposit on a $575,000 house, then the mortgage 
loan would cover the difference of $517 500 ($575 000 — $57 500). 
Assume that the bank has agreed to lend this sum for a period of 20 
years at an annual interest rate of 5.25%. The monthly repayments 
can be calculated using Equation 5.6 from Chapter 5 , as follows: 


PVA x r/m 

1-—(1+r/m)"™*™ 

$517 500 x 0.0525/12 
~ 1=(1 + 0.0525/12) * 2 
_ $517 500 x 0.004375 
1 = (1.004375) 2” 

$2 264.0625 
= 1-0.35074 

$2 264.0625 
= 0.6492599 


PMT = 


= $3 487.14 


The monthly mortgage payment of $3 487.14 is slightly over one- 
third of the after-tax household earnings of $9 700 assumed 
previously.'! However, if the monthly mortgage repayment is instead 
halved to $1 743.57 to allow for 26 fortnightly instalments rather 
than 12 monthly instalments, then extra repayments will be made 
each year which will reduce the term of the loan from 20 years to 
17.4 years. Furthermore, the total amount of interest paid over the 
life of the mortgage will fall by over $45 000. Alternatively, if the loan 
is paid off more quickly by increasing the fortnightly dollar 
repayments, then the term of the mortgage and amount of interest 
paid will reduce even further. 


Figure 7.4 Fixed versus floating mortgage interest rates 


12 


10 


-=Floating rate 


«<2 Year fixed rate 


1 You will note that this calculation forms step 1 of the calculation of the loan 
repayments schedule from Chapter 5 . Steps 2, 3 and 4 calculate the amount of 
interest due, capital repayment and amount of loan outstanding at the end of a 
period. 


The decision of how quickly to repay personal debts such as credit 
card debt, student loans, mortgages or car loans is not straight- 
forward. From a purely mathematical viewpoint, the following 
general rules give the best financial outcome: 
¢ if the after-tax interest rate on your savings is less than the interest 
rate on debt, repay debt as fast as possible 
¢ if the after-tax interest rate on your savings is greater than the 
interest rate on debt, repay debt at the minimum amount required. 
This is a useful rule of thumb for repaying short-term debts, but for 
most people, a strategy of accumulating an emergency nest egg 
and/or saving for retirement while paying off a long-term mortgage 
is generally prudent. 

While buying a house is an activity that can be undertaken at any 
time during an individual's working life, the decision to retire is 
generally the culmination of one’s work activities. At some stage 
during the accumulation or consolidation phase of the life cycle, a 
decision may be made to become self-employed, with all the 
responsibilities for work-related decisions and their consequences. 
The next section will consider the inputs into such a decision, and 
also the components of a business plan. 


Starting or buying a business 

The decision to become self-employed usually follows a lot of 
planning and soul-searching and is never taken in isolation. Figure 
7.5 on the next page illustrates the steps that should be followed, 
commencing with the time someone first becomes aware of a 
business opportunity through to the development of a business plan. 


Sometimes the business opportunity may simply arise; in other 
cases it may develop out of a hobby that starts to grow into a larger 
operation. A business opportunity can occur in four ways: by 
commencing a venture from scratch; by purchasing a firm from 
another person; by buying a franchised operation such as 
McDonald's; or by expanding a hobby, invention or small business 
into something larger and more defined. Planning a new business 
venture involves many of the activities described earlier so that 
realistic goals are set, alternative courses of action are considered 
and the necessary plans to achieve these goals are put in place. 

In many instances, the end result of becoming self-employed is a 
very satisfying one, but in other instances it can be fraught with 
difficulties and may end in failure. For most people, one of the main 
advantages of being self-employed is being able to make their own 
decisions and be responsible for their own successes and failures. If 
they are successful, they will receive recognition for their own efforts. 
However, these advantages can come at a cost; for example, when 
starting up a new business working between 9 am and 5 pm Is often 
not possible. Many business owners will work irregular, and often 
very long, hours in order to get the job done — without being fully 
compensated financially for their efforts. In the early stages of a 
business there is also little or no security and no business perks. 
Therefore, it would appear that not everybody is willing to accept the 
uncertainties, time commitment and fluctuating pay packet that may 
occur when someone is self-employed. 

In this section we will investigate: 
¢ the personality traits of the self-employed 
¢ the factors required for a preliminary evaluation of a business 

opportunity 
¢ the components of a business plan. 


Business opportunity 

— start from scratch 

— buy an existing business 

— buy a franchise 

— expand an existing business 


NO 


YES 


Undertake a preliminary 
evaluation 


Figure 7.5 From business opportunity to business plan 


Personality traits 


If you have the right personality traits to survive self-employment, 
then your answer to each of the following should be ‘yes’. 


Do you have the drive and commitment to manage the business 
indefinitely? 

Do you have the confidence and ability to communicate with 
banks, clients and suppliers and achieve a successful outcome? 

Do you have the ability to solve problems which will arise 
persistently? 

Do you have the ability to plan, to set goals to achieve certain 
objectives, and then achieve these goals? 

Are you able to guess how much risk is acceptable to all 
participants (banks, clients, suppliers and employees)? 

Can you think outside the square? 

Do you have the knowledge and experience to undertake the 
venture? 

Could you cope with failure? 

Are you receptive to feedback even when it is negative? 

Do you have the ability to take the initiative when an exciting 
opportunity presents itself? 

Are you able to use resources efficiently in order to minimise 
waste? 

Are you able to cope in situations of uncertainty? 

Are you the right type of person to operate the business venture 
you have identified? 


Preliminary evaluation 

If this stage is done properly, it will ensure that the potential owner 
of the business has the required level of experience and knowledge 
to lead a successful venture. It is important to note that no New 
Zealand firm can operate in isolation — all firms must function as part 
of a global economy and also as part of an industry within New 


Zealand. Being a small country, New Zealand is affected quite 
significantly by the activities of its larger trading partners. Therefore, 
when these countries experience high economic growth, the demand 
for New Zealand goods tends to be high. Unfortunately, the reverse 
occurs when these countries move into recession, and company cash 
flows can be seriously affected. Therefore, when starting any new 
venture, a lot of thought must be given to issues facing the New 

Zealand economy and to how these problems will affect the supply 

and demand for goods, the domestic currency and interest rates. 

These, in turn, affect the industry and the company’s trading 

operations. 

Answers to questions such as those below will aid the decision- 
making process and provide the groundwork for the development of 
a business plan. 
¢ Is the economy and industry in a growth or a decline phase, and 

how long will the current phase continue? 

¢ What are the issues facing the economy, and how will these affect 
the industry and the companies operating within it? 

¢ How strong will competition be within the industry, and who are 
your competitors? 

¢ Is the industry prone to fads and fashions and, if so, how will this 
affect operations? 

¢ Does the industry have a strong technological base, and how will 
new technology changes affect the business? 

¢ What is the firm’s commitment to research and development, and 
how does this compare with that of its competitors? 

* How will the business be affected by foreign competition, 
exchange rate fluctuations and offshore political activities such as 
trade barriers? 

¢ What are the skills and knowledge requirements for employees, 
and is there a sufficient pool of people to meet the firm’s 
requirements? 


¢ How much capital investment will be required now and in the 
future in order to maintain (or improve) the current level of 
competition? 
The above list of questions highlights many of the matters to be 
considered by a potential business owner, and is by no means all- 
inclusive. Other areas to consider pertain to problems within the 
industry itself, how these problems can be resolved, and the costs 
involved in solving these issues. In addition, the supply of materials 
and the type of customer to be serviced also require thought. Any 
problem areas associated with these factors should be resolved 
before the decision to proceed with the new venture is made. 

It is clear that this part of the analysis includes consideration of 
both strategic factors requiring resolution and uncontrollable factors 
which may not be able to be resolved, but which may affect business 
operations. Some knowledge of these uncontrollable factors will 
provide information as to whether or not they are favourable to the 
business. A number of controllable factors should also be considered 
— these usually involve staff, goods, markets and financial issues. The 
information obtained from the preliminary evaluation will provide 
the foundation for the development of the business plan. 


Business plan 


The answers to the questions posed in the preliminary evaluation of 
the new business venture, along with the results of research 
undertaken, will be incorporated into the business plan. A business 
plan is essential for business operations to function successfully, and 
is required by prospective suppliers of capital (i.e. money). For 
example, relatives, banks and finance organisations will want 
information concerning the business and its proposed current and 
future operations; SWOT analyses of the industry, business, market 


and labour; as well as financial forecasts, or projections, of the 
proposed operations. 

In order to produce financial forecasts for the firm, it is necessary 
to know the current level and past growth of sales in the industry, 
and the expected market share the business expects to achieve. 
Therefore, information on the cost of the products, the prices that 
competitors are charging for similar goods, and the competitors’ 
marketing strategy should be obtained. It is essential that this 
research is accurate, because if customers resist the prices to be 
charged, then the proposed level of sales will not be achieved. 

If the business plan has been constructed properly, it will highlight 
the benefits and problems associated with the business. Once 
completed, the plan remains operational throughout the life of the 
business. It should be updated regularly so that it becomes a living 
document. 


Components of a business plan 
The components of a business plan are described below. 


Introduction 


The introduction sets out the objectives of the plan. If the objective 
of the plan is to seek financing, then details concerning the person 
seeking the funds, the amount required, the reason for the request 
for funds, and the benefits to be derived by the firm from receipt of 
the money should be included. 


Economic and industry overview 

This overview provides details of the current and future status of 
both the economic and industry environments in which the business 
will operate. The overview should include a discussion of new 


products, technologies, competitors, and local and overseas markets 
which may affect the firm’s operations. 


Business or company 

All details concerning the organisation and operation of the 
proposed venture, including the location and facilities should be 
provided. Data regarding availability of suppliers, financiers and 
others in the industry should be included. 


Product or service 


The product or service to be provided by the firm should be 
described. Any unique features differentiating the product from 
others currently on the market should be emphasised. New market 
Opportunities arising from this business venture should also be 
indicated. 


Marketing plan 

The plan provides information about the customer, the size of the 
market, the proposed market share, details of any competitors, and 
how the firm intends to capture their market share. An estimation of 
sales figures for the next three years should also be provided. Most 
of the information provided in this component will provide the basis 
for estimates incorporated into the income section of the financial 
forecast. 


Marketing strategy 

This section flows from the marketing plan and indicates the target 
market and the strategies required in order to obtain the desired 
market share. Details include pricing policy, advertising campaigns, 
and promotion of the product or venture. 


Management team 


This section provides details of the team who will lead the operation. 
It should include managers’ qualifications and employment history, 
and should explain how their previous work experience relates to the 
new venture. Details of their role and responsibilities in the 
organisation, as well as their salaries, should be included. Names of 
external advisers such as a lawyer, accountant and banker should 
also be supplied. 


Staff 


The number of staff expected to be employed should be specified, 
along with the skill level required, and the availability of full-time, 
part-time or seasonal workers. Any costs associated with obtaining 
and training staff should be included. 


Supporting documents 

Documents should be provided to support all components of the 
plan, and may include demographic data, property and/or 
equipment valuations, credit information, managers’ curricula vitae, 
etc. 


Financial forecasts 


A business plan commonly provides financial forecasts for the first 
three years of operations. For an existing firm with a track record, 
information pertaining to its current financial situation will be used 
to assist with the forecasts for the next three years. For a new venture 
it will be more difficult to make financial forecasts, as there are no 
historical financial statements. Nevertheless, success in obtaining 
financing from banks and other equity partners requires that 
forecasts be as comprehensive as possible, and this includes 


preparing a forecast income statement, forecast cash flow statement 
and forecast balance sheet. 


Example 3: Technability Ltd 


Technability Ltd is a new company set up by Manu lhaka and his 
partner Melissa Black. Manu has decided to combine his technical 
expertise in composite materials with his recreational passions in 
order to design and manufacture surfboards and windsurfers. The 
domestic market is expected to account for 30% of sales, while the 
remaining 70% of sales are expected to be made overseas. Melissa 
has considerable financial expertise and will be involved with the 
managerial and record-keeping side of the business. Manu and 
Melissa have mortgaged their home in order to free up $140 000 
that they will use to purchase shares in the new company. They have 
found a suitable building that, with modifications, will cost $300 000. 
The land on which the building is located can be leased for $3 690 
per year, payable monthly, and carries a 20-year right-of-renewal 
clause. They have negotiated a mortgage of $240 000 with the bank 
in order to finance the building purchase and alteration costs. 
Resource consents must be obtained before the business can start, 
and the legal fees associated with this are estimated to be $7 000 for 
each of the first two months of April and May. It is expected that 
production will commence in June. 


With information from Manu, Melissa has prepared the forecast 
financial statements for the first three years of operations. 


Forecast income statement 

The forecast income statement that follows is broken down into 
monthly segments for the first year to show seasonal sales patterns 
and the level of expenditure required to achieve them. Even though 


some expenses, such as rates and insurance, are paid quarterly, the 
are allocated on a monthly basis to reflect the periods over which 
they are consumed. 


The forecasts indicate that the net profit for the first year will be 
negative, in large part due to the high start-up costs in the first few 
months. Before the business could go ahead, it would be important 
that the following two years of forecasts show a steady improvement 
in profitability. 


Forecast cash flow statement 
The next statement for Technability Ltd is a forecast cash flow 
statement that summarises the expected monthly cash receipts and 
cash disbursements for the first year. This statement indicates the net 
cash flow and cash balance for each month, and thus highlights 
surpluses and deficiencies of cash. If insufficient cash is on hand to 
pay obligations as they come due, then additional financing will be 
needed. 

In the first year of operations, net cash flows are mostly negative, 
with cash payments exceeding cash receipts from June until 
December. Funds generated by the issuance of shares and proceeds 
from the mortgage loan are insufficient to meet the entire financing 
needs of the company. For 11 out of 12 months a negative cash 
balance is expected, peaking at -$144 640 in December, and 
declining to -$60 952 by March of the next year. The negative cash 
balance is known as the additional funds needed, and would 
probably be financed with a mixture of short-term and long-term 
funds. The actual mix of new funds would be determined b 
reviewing the first three years of cash flow and other statements 
with Manu and Melissa’s bank manager. 


Sales — NZ 
— Export 


Less Cost of sales 
Material used 
Wages 
Overheads 


Gross Profit 


Expenses 

General and Administration 
Salaries 
Printing and postage 
Telephone 
Accounting and legal 
Lease / Rates 
Insurance 
Depreciation 
R&D 
Sundry 


Selling 
Advertising 
Promotion 
Travel 


Finance 
Bank fees 
Loan interest 


Total expenses 

Profit (loss) before tax 
Tax 

Net profit after tax 


April 


1065 
2.000 
1810 
18 315 


2 250 
19 650 
10 350 


1065 
2000 
1810 
11715 


160 
2500 
2 400 
5 060 


50 
1295 
1345 
18 120 
-7770 


Technability Limited 


Forecast Income Statement - Year 1 


July 


9000 
21 000 
30 000 


§ 400 
9000 
2.250 
19 650 
10 350 


1065 
2000 
1810 
11715 


160 
2500 
2400 
5060 


50 
1292 
1342 

18 117 
—7 767 


August 


12000 
28 000 
40 000 


11 200 
12000 

3.000 
26 200 
13 800 


1065 
2000 
1810 
11715 


160 
2500 
2400 
5.060 


50 
1289 
1339 

18 114 
-4314 


Sept. 


18 000 
42 000 
60 000 


16 800 
18 000 

4500 
39 300 
20 700 


Oct. 


24 000 
56 000 


80.000 


22 400 
24 000 
6 000 
52 400 
27 600 


1065 
2000 
1810 
11715 


160 
2500 
2400 
5060 


50 
1284 
1334 

18 109 
9491 


Nov. 


24 000 


1065 
2.000 
1810 
11715 


160 
2500 
2 400 
5 060 


50 
1281 
1331 

18 106 
9494 


Dec. 


24000 


1278 
1328 
18 103 
9 497 


a 


1065 
2000 
1810 
11715 


160 
2500 
2 400 
5 060 


Technability Limited 
Forecast Cash Flow Statement - Year 1 


April May June July August Sept. Oct. Nov. Dec. Jan. Feb. Mat. Total 
Cash Receipts 
From accounts rec. 2700 7 200 9900 34 200 39 600 50 800 66 000 78 200 70 700 62000 421300 
GST on NZ sales collected 405 1080 1485 1980 2790 3420 3.600 3330 2205 900 8621195 
Issue of shares 140 000 140 000 
Bank mortgage 240 000 240 000 
Total receipts 380 000 3105 8 280 11385 36 180 42390 54220 69 600 81530 72905 62900 822 495 
Cash Disbursements 
Materials purchased 7 000 8 400 8 400 11 200 16 800 22 400 22 400 22 400 13 800 2800 135600 
Wages 9000 9000 12000 18 000 24000 24000 24000 18 000 3000 3000 144000 
Overheads 2250 2250 3.000 4500 6000 6 000 6 000 4500 750 35250 
Salaries 5 000 5 000 5 000 5000 5 000 5 000 5 000 5000 5 000 5 000 5 000 5000 60000 
Printing and postage 300 300 300 300 300 300 300 300 300 300 300 300 =3600 
Telephone 250 250 250 250 250 250 250 250 250 250 250 2750 
Accounting and legal 7 000 7 000 400 400 400 400 400 400 400 400 400 17600 
Lease / Rates 330 330 810 330 330 810 330 330 810 330 330 810 5 880 


Insurance 1200 1200 1200 1200 4800 


R&D 
Sundry 
Advertising 
Promotion 
Travel 
Bank fees 50 
Loan repayments 1789 
Building purchase 300 000 
Machinery purchase 20 000 
Vehicles purchase 6000 
Misc asset purchases 7000 
Input GST paid 50 225 
GST return (IRD) 
Total disbursements 391 894 
Net cash inflow (outflow) —11 894 


Opening cash balance 
Closing cash balance -$11 894 
Suplus cash to invest 


Cumulative financing needed -$11 894 


2513 
—52 547 
—26 445 

26 445 
—11 894 
$14 551 


$14551 


3 635 
—3 647 
40 057 

-36 952 
14551 


-$22 401 


-$22 401 


Forecast balance sheet 
The last statement depicts the forecast balance sheet for Technability 
Ltd at the end of year 1 and reflects the company’s assets, liabilities 
and net worth. As this is a corporate balance sheet, the net worth is 
called shareholders’ equity. 
By the end of the first year, the loss incurred (from the income 
statement) has caused a $64 922 erosion of shareholders’ equity, 
which has reduced the equity balance from the starting balance of 
$140 000 to the year 1 balance of $75 078. Note that the additional 
financing needed could either be raised as new debt (a liability) or as 
new equity and thus is temporarily placed between the liabilities and 


equity sections. 


3 300 
-1854 
39 285 

-31 005 
—22 401 


—$53 406 


—$53 406 


2000 
1810 
160 
2500 
2400 
50 


1789 


3120 
-1854 
40905 

-29 520 
—53 406 


—$82 926 


—$82 926 


3725 
-1 937 
51 457 

-15 277 
—82 926 


—$98 203 


—$98 203 


4898 
—2 102 
66 285 

—23 895 


-98 203 


5 783 
—2 267 
72.905 

-18 685 


—122 098 


-$122 098 -$140 783 


-$122 098 -$140 783 


5 855 
—2 267 
73 457 
-3 857 


—140 783 


5963 
—2 267 
68 285 
13 245 


—144 640 


-$144 640 -$131 395 


$144 640 -$131 395 


2000 
1810 
160 
2500 
2400 
50 


1789 


4268 

-1 652 
40 905 
32.000 
-131 395 


-$99 395 


$99 395 


2.000 
1810 
160 
2500 
2400 
50 


1789 


2127 
—1 689 
24 457 
38 443 

~99 395 


-$60 952 


—$60 952 


—$60 952 


-$60 952 


Technability Ltd 
Forecast Balance Sheet 
End of Year 1 


ASSETS 
Current assets 

Accounts receivable $ 59 105 

GST refund due $ 10689 

Inventory $ 4000 $64 794 
Fixed assets 

Cost $333 000 

less Accumulated depreciation $ 12780 $320 220 
Total assets $385 014 
LIABILITIES AND EQUITY 
Current liabilities 

Trade accounts payable $ 3220 

Sundry accounts payable $ 11811 $15 031 
Long-term liabilities 

Bank mortgage loan $233 954 
Total liabilities $248 985 
Additional financing needed $ 60952 
Shareholders’ equity 

Issued and paid-up capital $140 000 

Retained earnings (loss) (4-64 922) $75 078 
Total liabilities and equity $385 015 


It is not possible to cover fully the procedures, advantages and 
disadvantages of buying or starting a business in this book. However, 


some awareness of the procedures should have been obtained from 
this chapter and this material will be built on in future chapters. 


Conclusion 

This chapter has discussed the process of personal financial 
planning. Personal financial goals that will satisfy the requirements of 
individuals or households should be set. These goals may be 
amended as individuals move through various life phases. We have 
introduced the process of budgeting to show how an income 
statement can be used as a basis for forecasting income and 
expenses over the coming year. 

Long-term personal financial planning involves setting a long- 
term strategy to achieve one’s financial goals. One of the biggest 
quandaries facing many New Zealanders is how much money they 
should save in order to ensure an enjoyable retirement. In order to 
help resolve this problem, we have shown a method of calculating 
the retirement income gap. Another long-term personal financial 
decision is whether or not to purchase a house. This is the largest 
asset that most people will own during their lives. We have described 
the procedures related to buying a house, and a method of 
calculating how much money could be allocated to a mortgage or 
rent. 

Finally, we have described the evaluation of a _ business 
opportunity and the development of a business plan. Any new 
business requires sufficient capital to support its operations. In other 
words, funds are required to purchase fixed assets (such as 
equipment, buildings, etc.), finance operating needs (rent, wages, 
material, etc.) and pay creditors (people who are owed money by the 
firm). This in turn raises questions about the type of funding the 
business will use. For example, will the business be financed solely by 
the owner, or will the firm take out a loan or some other form of 


financing? This question will be answered in , where the 
different sources of financing for a firm are described. 


SELF-TEST QUESTIONS 


Income (annual) 


New Zealand superannuation (after tax) $16 930.16 
Fixed interest (after tax) $ 2760.00 
Dividends (after tax) $ 4620.00 
Expenses (per month) 
Electricity / gas $ 160.00 
Telephone / internet $ 120.00 
Food $ 420.00 
Insurance 

— House $ 40.00 

— Contents $ 32.00 

— Cars 

¢ Gareth $ 32.00 
¢ Rhonwen $ 26.00 

— Health $ 180.00 
Car running expenses $ 220.00 
Clothes $ 250.00 
Entertainment $ 280.00 
Medical $ 50.00 
Rates $ 210.00 
Car registration 

— Gareth $ 24.00 

—Rhonwen $ =. 21.00 
Holidays $ 300.00 
Miscellaneous $ 250.00 


Assume a 25-year retirement period and a 2.5% real rate of 
return. 
Calculate: 


a Gareth and Rhonwen’s retirement income gap 
b the additional sum they will need to save to cover any 
shortfall in funds 


ANSWER TO SELF-TEST QUESTION 


Gareth and Rhonwen Davies 
Retirement Expense Worksheet 


Expenses (per month) 
Electricity / gas 160.00 
Telephone / internet 120.00 
Food 420.00 
Insurance — House 40.00 
— Contents 32.00 
— Car 
¢ Gareth 
¢ Rhonwen 
— Health 
Car running expenses 
Clothes 
Entertainment 
Medical 
Rates 
Car registration 
— Gareth 24.00 
— Rhonwen 21.00 
Holidays 300.00 
Miscellaneous $ 250.00 
Monthly expenses $ 2615.00 
Annual expenses $31 380.00 


32.00 
26.00 
180.00 
220.00 
250.00 
280.00 
50.00 
210.00 


PRPF RFF FF HF 


Therefore income target (after tax) $31 380.00 
Minus New Zealand superannuation (after tax) $16 930.16 

$14 449.84 
Other income $ 7 380.00 


Retirement income gap (per annum) $ 7 069.84 


b Calculate the sum required to be saved that will provide the 
Davies with $7 069.84 for 25 years. 


What is the goal of personal financial planning? 
Describe the activities associated with the financial planning 
process. What are the benefits associated with these 
activities? 


3 Describe the phases individuals pass through during their 
lifetime. Are the financial goals established during these 
phases static? Justify your answer. 

4 What strategies can be used to help manage scarce resources 
such as money? Describe how these strategies make it 
possible for people to achieve their objectives. 

5 What is the difference between an assetand a /iabilit? 

6 List the advantages associated with: 

a renting a house or an apartment 

0 owning a house or an apartment. 

Which form of accommodation do you think is more 
advantageous? 

7 What is one of the biggest unknown variables associated with 
buying property? Why is it a problem? 

8 What is the importance of the retirement income gap? 

9 What are some of the problems associated with estimating 
the annual retirement income target (after tax)? 

10 What sources of funds may be available to you in your 
retirement? 

11 You have a life insurance policy that will be worth $100 000 
when you retire in 40 years’ time. If the funds are discounted 
back at 9%, what is the present value of this policy? 

12 When talking about a retirement fund with friends, one said 
he had been advised to set a target of $1 million. If you 
decided to aim for the same target for when you retire in 35 
years, how much should you place in the fund now? Assume 
an 8% interest rate. 

13 You have an opportunity to acquire a business for $250 000, 
but will require a loan from the bank for 65% of the purchase 
price. The bank has agreed to lend you the money you 
require at an interest charge of 9.75%. How much interest 
would you be required to pay at the end of year 1? 


14 What is the purpose of a business plan? 


Financial management 


Part 4 of this book deals with the subject of financial management 
within the context of a business firm. Financial management is 
primarily concerned with making financial decisions that will 
maximise the wealth of the firm’s owners. Many of the concepts and 
tools discussed earlier in this book, such as the time value of money, 
risk and return, and the financial market processes, will be important 
considerations in achieving this goal. We will use these concepts and 
tools to help us manage the firm’s current asset and _ liquidity 
position, make financial forecasts, plan for suitable financing and 
make long-term investment decisions. 


People involved in all facets of business need some knowledge of 
financial management, as they are all affected by it to some degree. 
Unit managers need to set budgetary targets, which in turn affect the 
human, physical and financial resources of the unit and the 
organisation. Much of the information needed for the forecasts 
comes from the operating units themselves, such as sales projections 
from the marketing staff. Production staff must have some input into 
financial decisions that affect their unit, such as maintenance of 
sufficient stocks and purchases of new equipment. Consequently, 
some knowledge of finance will benefit all those who plan to work in 
the business sector. 


Chapter 8 commences this section with an introduction to the 
objective and role of financial management. It describes the three 
principal functions of financial management: financial forecasting 
and planning, financing the firm, and investment in assets; and 
discusses how the business environment and decisions of the risk— 
return trade-off affect the firm and its owners. 

Chapter 9 applies the risk-return principles to the management of 
net working capital, for which we will focus primarily upon cash, 
accounts receivable, inventory and accounts payable. Given that a 
large proportion of a firm’s assets are tied up in net working capital, 
a variety of tools and techniques are discussed to assist the efficient 
management of this particularly important and time-consuming task. 

In Chapter 10 we further develop our fictitious company from 
Chapter 7, Technability Ltd, in order to follow the financing of a firm 
through its life cycle of start-up, growth and maturity. The different 
sources of debt and equity funds that are available to businesses are 
discussed, and the important issues that affect the financing of the 
firm are examined. 

Finally, the section concludes with Chapter 11 and 12, which cover 
the topic of investment in long-term assets. Long-term investments, 
such as the purchase of new equipment and _ facilities, the 
development of new products and the establishment of new 
business ventures, often have a serious effect on the financial 
success of a business. Chapter 11 describes the process of 
determining, evaluating and implementing investment projects, and 
the measurement of the net benefits. Chapter 12 then demonstrates 
how such investment evaluation techniques can be applied in order 
to assess the financial acceptability of a proposed investment. 


CHAPTER 8 


Financial management 


M Learning objectives 

By the end of this chapter, you should be able to: 

Munderstand the objective and the role of financial 
management, and the nature of financing and investment 
decisions 

Midescribe the three principal functions of financial 
management 

Mexplain why financial management is important both to 
businesses and to the economy as a whole 

Mi describe the financial objective of wealth maximisation 

Midiscuss the environmental factors of key importance in 
financial decision-making 

Mi describe the relationship between risk and return. 


Introduction 

Chapters 8 to 12 will focus on financial management and _ its 
importance to an organisation. You will recall from Chapter 1 that the 
organisational segment consists of three levels: sole proprietor, 
partnership and corporation. At all levels, business organisations 
function within the financial system, raising funds through the 
financial markets in order to invest in real and financial assets. This 
process was depicted in Figure 1.1 and is reproduced below in Figure 
8.1. From the organisational perspective, individuals transact on 


behalf of sole proprietors and _ partnerships, while managers 
represent shareholders’ interests in corporations. All of these 
organisations engage in financial management activities, although 
their goals and procedures may differ slightly. 


Individuals 
Buy 


Sell Flow of funds 


Issue Financial 
Financial assets <————» intermediaries 


Buy Sell Sell Buy 


Flow of funds 


Corporations 


Figure 8.1 The parties involved in the acquisition of real and 
financial assets 


This chapter will introduce the process of financial management, 
describing the types of decision made, the functions undertaken, and 
where the process fits in an organisational setting. To ensure that 
financial decisions are optimal, it is necessary for the objective of 
financial management to be explicitly defined. Most finance 
literature agrees that maximisation of shareholders’ wealth is the 
most appropriate objective. The tools and techniques developed for 


financial management should therefore be consistent with the 
wealth maximisation objective. 

The process of financial management does not occur in isolation. 
The financial markets, regulatory bodies and government authorities 
all have an influence. It is through financial markets that firms raise 
funds, and the market price of the firm’s shares is set by buyers and 
sellers. Regulatory bodies and government authorities impose a 
constraint on business activities through taxes, business laws and 
regulations. Financial managers must consider these external factors 
and assess the expected risk and return of outcomes as part of the 
decision-making process. 


Role of financial management 

The finance function is described by a variety of titles such as 
financial management, business finance, corporate finance and 
managerial finance. For the most part, these titles are 
interchangeable as they all relate to the subject of finance. In this 
section of the book, the term financial management will be used. 


Financial management 


Financial management can be described as the activities and 
decisions undertaken with regard to the financing and investment 
requirements of an organisation. This definition allows us to classify 
the activities and decisions into three principal functions: 

¢ financial forecasting and planning 

¢ financing the firm 

¢ investment in assets. 

These functions are particularly important as the decisions made can 
have a significant effect on the value of the organisation. 


Financial forecasting and planning 


Financial forecasting and planning is an ongoing process of 
forecasting financial performance, planning the sources and uses of 
funds, and monitoring cash flows. It forms the necessary foundation 
for decisions concerning the investment and financing activities of 
the firm, and involves planning the funding requirements of the 
Operational activities given the availability of funds from internal and 
external sources. 


Financing the firm 


Financing the firm involves obtaining funds for use in the business. 
Funds can be raised internally through the profits and excess cash 
flows generated by the business, to the extent that they have not 
already been paid out to shareholders as dividends. Alternatively, 
financing can be obtained externally via the financial markets. 
External sources include debt funds such as bank overdrafts, loans 
and debentures, and equity funds such as owners’ contributed 
capital. The proportion of debt versus equity funding affects not only 
the cost of financing but also the profitability and risk of the 
business, so the debt-equity mix must be carefully managed. For 
example, the excessive reliance by firms on debt financing was a 
major factor contributing to the sharemarket crash of 1987. Chapter 
10 will further discuss the various sources of financing and the costs 
of using them. 


Investment in assets 


The investment function involves deciding how funds can be used to 
achieve the most benefit to the firm and its owners. Some alternative 
investments are to purchase inventory, invest in Treasury bills or buy 
new equipment. Such decisions have a major influence on the 
liquidity, profitability, risk and value of the organisation. Decisions 
and techniques relating to investment in current assets will be dealt 


with in Chapter 9, while investment in long-term assets will be 
covered in Chapters 11 and 12. 


Organisational context 


Financial management decisions are not made in isolation. Rather, 
there is much interaction between the finance unit and other main 
functional units within an organisation. By examining Figure 8.2, it 
can be seen that marketing, manufacturing, purchasing and 
warehousing activities provide information which is summarised via 
the accounting information system and then used for financial 
planning. Production, investment and funding plans will also provide 
information needed for the financial planning process. Conversely, 
financial factors such as the types of investment undertaken will 
affect the activities of the different organisational units. 


Marketing 
Finance function 
Planning, 
; forecasting and 
Manufacturing manufacturing | 
Accounting 
information Financing 
system activities 
Purchasing 
Investment 
activities 
Warehousing 


Figure 8.2 The finance function in a typical business 


Po 


An increase in sales necessitates an additional investment in the 
form of increased inventory and accounts receivable. Further credit 
and debt collection activities will ensue. If sales increase sufficiently, 
it may be necessary to invest in more plant and equipment. 

Plant and equipment are the major capital requirements to 
support manufacturing and production activities. Existing equipment 
must be replaced at the end of its economic life, and during good 
business conditions may be upgraded. Furthermore, research and 
development activities may reveal new opportunities to expand 
business operations, which may require additional fixed assets. 

In order to produce and sell goods, it is necessary to buy raw 
materials and to store inventory. The quantity of materials to be 
purchased with each order to a supplier must be determined, as 
there is a trade-off between cost and preventing stock-outs. Holding 
excessive inventory is costly and impairs a firm's liquidity by tying up 
funds. However, stock-outs can cause production stoppages and lost 
sales due to the inability to meet customer demands. Consequently, 
there must be close contact between staff in the purchasing, 
warehousing and financing functions to optimise the level of 
inventory. 

Financial management is of considerable importance in assisting 
the firm to achieve its goals and objectives. However, all of the 
functional units of an organisation must work together to ensure that 
the defined goals are attained. Firms must find a niche for their 
goods and/or services, and efficiently bring together human and 
financial resources in order to serve the needs of their customers. 


Objective of financial management 


We have stated that financial management plays an important part 
in ensuring that the goals and objectives of a firm are met. However, 
what these objectives should be has not yet been defined. In current 
finance literature, it is generally accepted that the objective of a firm 
and financial management should be to maximise the wealth of the 
firm’s owners. In a private-sector company, it is the shareholders 
who own the firm, and so it is their wealth that the firm should aim 
to maximise. 

But what is wealth? For individual shareholders, it is the market 
price of their ordinary shares. Shares represent the shareholders’ 
claim to the future earnings (and dividends) of a firm. Consequently, 
the objective of the firm and financial management should be to 
maximise shareholders’ wealth by increasing the market price of the 
firm’s shares. Thus, the goal of a firm is shareholder wealth 
maximisation. 

What about proprietorships and _ partnerships? Is wealth 
maximisation a suitable goal? We can answer ‘yes’ to this question, 
although the definition of wealth will change. For proprietorships 
and partnerships, wealth is defined in terms of the market value of 
the owners’ investment, respectively known as owners’ equity and 
partnership capital. 

Note that wealth maximisation is not necessarily the only goal 
that business firms may have. Other goals may relate to innovation, 
employment, customers, sustainable environmental management 
and other non-financial criteria. An interesting case in point is 
Aotearoa Fisheries Limited (AFL). AFL was created as a result of the 
Maori Fisheries Act 2004 to manage Maori commercial fishing assets 
on behalf of all iwi (who, together with Te Ohu Kaimoana, are the 
shareholders of AFL). AFL is the world’s largest Maori-owned 
fisheries business, and holds a number of subsidiaries, including 
Moana Pacific Fisheries, Prepared Foods and Pacific Marine Farms, as 
well as owning 50% of Sealord Group Limited. AFL's vision is to 


‘maximise the value of Maori fisheries assets . . . delivering growth in 
shareholder wealth to iwi’ (afl.maori.nz). However, in addition to AFL's 
goal to maximise value and grow shareholder wealth, the Maori 
Fisheries Act 2004 requires AFL to use its best endeavours to work 
co-operatively with iwi on commercial interests. As such, there may 
be additional goals, such as generating employment for iwi through 
joint commercial interests for the benefit of all Maori. 

However, for public-sector and other not-for-profit organisations, 
wealth maximisation may not be a suitable objective, as many social 
benefits are qualitative in nature. In the public sector, it is necessary 
to refine the financial objectives to ensure that social objectives are 
also met. Similarly, the objectives of other organisations such as 
charitable trusts, incorporated societies and Maori Trust Boards focus 
less on commercial activities and more on charitable, social, 
educational and cultural purposes. For example, Maori Trust Boards 
administer the assets and manage the cash flows for the benefit of 
their hapu (sub-tribe) or iwi (tribe). Yet public-sector and non- 
commercial organisations still need to make financial plans, arrange 
financing and undertake investments in order to meet their 
obligations to their stakeholders. So although the wealth 
maximisation principles may not apply in these cases, most of the 
financial management techniques discussed in this book are equally 
relevant to public-sector and non-commercial organisations. 


What about profit maximisation? 


If a firm shows a profit each year, then it is generally considered to 
be in good health. Profit (also known as net income) is measured as 
the difference between income and expenses, while a loss will arise if 
expenses exceed income. Earnings per share are another profit- 
related measure, calculated as the net profit after taxes divided by 
the total number of ordinary shares issued by the firm. 


Net profit atter taxes = Income — Expenses Equation 8.1 


Net profit atter taxes 


Earnings per share = =< —2—-———_4}————____—~_____ 
Number of ordinary shares on issue 


Equation 8.2 


Investors in large corporations eagerly await quarterly or semi- 
annual announcements of profit, and business newspapers report 
daily not only on share prices but also on profits and earnings per 
share. Managers also put great emphasis on profitability. In fact, an 
analysis of profits may be extremely useful for many applications, yet 
profit maximisation is inappropriate as a long-term objective for the 
firm. Profit maximisation is deficient for the following reasons: 

¢ it fails to account for the time value of money 

¢ it does not represent cash flow 

¢ it ignores risk. 


Time value of money 


The time value of money means that, if all else is equal, earlier 
returns are preferred over later returns. Funds received earlier can be 
reinvested to earn additional returns in the future. Profit 
maximisation does not recognise this, while wealth maximisation 
does. 


Exampie |: Time value of money 


Arnold N. Investor is seeking to purchase shares in either Company A 
or Company B. The companies are equal in risk, and both pay out all 
annual earnings as dividends. Table 8.1 reveals the forecast earnings 
per share (EPS) for the next 20 years. 


Table 8.1 EPS of Companies A and B 


The forecast EPS (a profit-based measure) for Company A is $1.00 fo 
each of the next 20 years. This gives an average of $1.00 per share 
for Company A over the 20-year period. For Company B the forecast 
EPS is zero for Years 1-19 and then $20.00 per share in Year 20. This 
also gives an average EPS of $1 over the 20-year period. 

If Arnold is concerned only with profit maximisation, then he will be 
indifferent about which of the two investments he chooses, because 
on average, they result in identical EPS. Yet Company A is the better 
investment because most of the earnings will be received earlier and 
Arnold will be able to reinvest these earnings to result in higher total 
earnings. This can be seen more clearly if we use the time value of 
money techniques from Chapters 4 and 5 to value the EPS to be 
earned over the next 20 years. Assuming a discount rate of 12%, the 
present value of the EPS is $7.47 for Company A and $2.07 for 
Company B. As the EPS stream for Company A is more valuable, 
Arnold should place a higher value on the shares of Company A. 


Similarly, managers must recognise that investors prefer to receive 
returns earlier rather than later. So while profit is a useful short-term 
measure of performance, it is inadequate as a basis for long-term 
decisions. Wealth maximisation does not suffer from this deficiency, 
because share prices implicitly consider the time value of money. 


Cash flows 


Another deficiency of profit maximisation as an objective of the firm 
is that it does not reflect cash flows. Cash flows are measured as 
cash receipts less cash expenditures. Recall from the cash flow 
statement introduced in Chapter 7 that net cash flow is different 
from the net profit after tax in the income statement. Consequently, 
non-cash items such as depreciation and accruals are excluded from 
cash flow calculations. Cash flows are very important for long-term 
decisions for the following reasons. 
¢ Owners’ returns are measured using cash flows 
Owners of firms receive their returns from two sources: dividends 
and share price appreciation. A firm may experience an increase in 
EPS and yet this may not result in increased dividend payments, as 
there may not be sufficient cash available to pay shareholders. 
Similarly, a one-off increase in EPS may not affect share prices, 
particularly if the increase is at the expense of long-term growth in 
EPS. 
¢ Cash flows are more objective 
Cash flows can be measured without any need to refer to 
accounting rules. The cash balance and cash flow can be observed 
directly from the firm’s banking records, whereas the measurement 
of profits and EPS can vary depending on the particular 
accounting practice employed. 
¢ Cash flows determine liquidity and solvency 
In order to maintain the liquidity and solvency of an organisation, 
it is necessary to monitor cash flows. Sufficient funds must be on 
hand to pay bills and meet obligations as they become due. 


Risk 

The third shortcoming of profit maximisation is that it ignores risk, or 
the uncertainty of an outcome. Recall from the earlier discussion of 
risk in Chapter 6 that rational investors require a risk premium to 


compensate for the level of risk of an investment. Wealth 
maximisation correctly takes risk into consideration through the 
market forces which set share prices. 


Example 2: Risk assessment 


A New Zealand sheep farmer is considering an expansion that would 
involve the acquisition of additional land. In this fictitious example, 
the farmer has $2.5 million to spend and has identified two 
alternative courses of action. He could invest the $2.5 million to 
improve and expand his sheep herd. Alternatively, he could use the 
funds to develop an exotic fruit orchard. 

The expected profits from the alternative investments are similar, 
although the range and standard deviation of outcomes differs 
considerably. An investment in the exotic fruit orchard is subject to 
more uncertainty, depending on the success of the production 
system and the future demand for the fruit. We will assume that the 
forecast annual profits from the alternative investments are as 
indicated in Table 8.2. 


Table 8.2 Forecast annual profits 


Herd upgrade $100 000 $200 000 $300 000 
$200 000 $400 000 


Given an initial investment of $2.5 million, the herd expansion may 
result in a narrow range of outcomes ($100 000 to $300 000), 
whereas the development of an exotic fruit orchard may result in a 
wider range of annual profits ($0 to $400 000). 


Further, if we assume there is an equal probability of the three 
forecast market conditions (poor, normal and good) occurring, then 
we can use the standard deviation from Chapter 6 to measure total 
risk. The standard deviation of annual profits for the fruit orchard is 
$163 299, double that for the herd upgrade at $81 650. Recall that 
the higher the standard deviation the greater the risk, so we can 
conclude that the orchard development is riskier than upgrading the 
herd. 

If the farmer considered only expected profits and ignored risk, then 
the herd expansion and orchard development would be equally 
attractive as they are both likely to generate an annual profit of $200 
000. 

However, most investors are averse to risk. That is, if all else is equal, 
they prefer less risk to more risk. Wealth maximisation recognises 
this, while profit maximisation does not. So in this example, if the 
farmer is risk-averse then the herd expansion would be the preferred 
investment, as the possible outcomes are more certain. That is, there 
is less chance of earning very large profits and less chance of earning 
very little. 


In summary, wealth maximisation is a particularly appropriate 
objective for a business, as it incorporates many important 
considerations. Wealth maximisation considers the time value of 
money, the magnitude of cash flows and risk. Simply maximising the 
profits earned by an organisation does not take such factors into 
account. 


Managers as agents 


So far, we have observed that it is the responsibility of managers to 
represent the interests of shareholders through the wealth 


maximisation objective. The shareholders, who are the owners of the 
firm, appoint a Board of Directors whose role is to devise the firm's 
constitution; this defines the strategic objectives and rules for 
governing the management of the firm. The specific policies and 
procedures that direct and control how a company conducts its 
business are collectively known as the firm's corporate governance. 
In a sense it is the eco-system which directs how the Board of 
Directors, managers and employees interact with each other, with the 
owners, and with external parties such as suppliers, customers and 
the wider community. 

The Board of Directors appoints a Managing Director or Chief 
Executive Officer (CEO) whose job is to oversee the firm's operations, 
ensure that the defined policies are carried out, and report 
periodically to the Board of Directors. The CEO, often in consultation 
with the Board of Directors, will hire managers to fulfil the finance, 
operations and marketing functions. As shown in Figure 8.3, 
although the shareholders are the owners of the firm, there is a 
separation between the owners and the managers. There are several 
reasons why it may be better to have managers rather than the 
shareholders running the business. 
¢ Managers may have better skills, abilities and expertise. 
¢ It is more efficient to run a business with a small number of 

professional managers. To have a large number of shareholders 

managing the business would be unwieldy, while the costs of 
gathering information would be high. 

¢ It allows for more continuity of business activities. The sale of a 
company’s shares from one investor to another will have no effect 
on the company’s operations. Although managers can and do 
resign, the disruption to the business should be minor as they will 
normally be replaced by another manager with comparable 
experience. 


¢ It allows shareholders to diversify by investing in several 
companies in different industries so that risk is reduced. If owners 
all managed their own businesses, they would have to limit their 
investment to a small number of companies. 
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Figure 8.3 Company structure and the separation of owners 
and management 


Note that up until now, no mention has been made as to whether 
managers’ activities are truly consistent with the wealth maximisation 
objective. In fact, much evidence has been brought forward to 
suggest that managers frequently do not act to maximise owners’ 
wealth. Rather, they are often rewarded on the basis of short-term 
profitability, and so they may attempt to enhance their own personal 


wealth, security or prestige, or undertake other actions that are not 
consistent with maximising owners’ wealth. 

Nevertheless, this does not negate our entire discussion. Wealth 
maximisation has been suggested as an appropriate guide for how 
managers should act. It is recognised that the actions of managers 
will not always be consistent with this objective. 

However, there exist some market forces that help to reduce this 
problem. The threat of dismissal for poor performance provides 
managers with an incentive to behave appropriately. Furthermore, 
poor performance may cause the company’s share price to fall, 
thereby providing an opportunity for outside investors to take over 
the company by acquiring a significant proportion of shares. The 
new investors may use the opportunity to replace management. 

Owners can encourage managers to act consistently with 
shareholder wealth maximisation by incurring agency costs. Agency 
costs include the costs incurred to monitor management and the 
costs associated with offering financial incentives. Auditing and other 
monitoring costs are incurred to encourage managers to act in the 
best interests of the shareholders. Remuneration packages can be 
structured to reward managers for an increase in the company share 
price through share options and other incentives. Share options give 
managers the opportunity to buy shares at a set price. If the share 
price increases, the value of the options will rise. This links managers’ 
remuneration to changes in the share price, giving managers 
considerable incentive to maximise shareholder wealth. 


Economic implications of wealth maximisation 

In the pursuit of shareholder wealth maximisation, the firm's 
activities can be of benefit to many stakeholders, such as 
management, employees, creditors and the government. Each 


stakeholder has a claim on the company’s earnings, as demonstrated 
in Figure 8.4. 
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Figure 8.4 Claimants on a company’s earnings 


The diagram illustrates how the earnings of the firm may be divided 
among the various claimants. Shareholders receive a return on their 
investment through dividends and/or the change in share price. 
Management and employees are paid salaries, wages and benefits, 
while creditors receive payment for the goods and services that they 
have provided. The government also has a claim in the form of taxes. 

Consequently, the wealth maximisation objective not only affects 
individual businesses but can also have a positive effect on the 
national economy. In undertaking investment activities consistent 
with this objective, managers seek to raise funds through the 
financial markets. Those businesses with the most attractive 


investment opportunities should be able to promise suppliers of 

capital the highest return for the degree of risk undertaken; hence, 

funds should be channelled to their most efficient use. Several 
benefits may ensue: 

* investment in research and development, new technologies and 
new products can increase revenues, decrease costs and increase 
employment 

* customers can benefit from new or improved products and 
services 

* as the business becomes more successful, additional income taxes 
may be paid, which are then used for the benefit of society as a 
whole. 


Many large organisations support community projects. Examples are 
McDonald's (Ronald McDonald House), ANZ Bank (Cancer Society's 
Daffodil Day) and Westpac Bank (rescue helicopters). Hence, an 
entire economy can prosper when funds are committed to their most 
productive use. 

Researchers, the media, the public and businesses are now 
questioning whether firms have moral or ethical obligations to invest 
their resources in a socially responsible manner. Furthermore, it is 
unclear how such obligations may comfortably coexist with an 
organisation's responsibilities to its investors. For example, could a 
voluntary investment in environmental protection compromise a 
company’s financial obligations to its shareholders in comparison 
with the behaviour of its less socially conscientious competitors? We 
have no clear answers to these issues. In the airline industry, many 
companies are attempting to offset their emissions through the 
purchase of carbon credits. While this is costly, it is possible that 
ignoring sustainability may be even more expensive in terms of lost 
tourism opportunities. Also, companies that participate in socially 


responsible corporate activities are likely to attract investors who are 
increasingly seeking ethical investments. 

The media, environmental groups, political parties and other 
socially minded groups tend to be vocal when they perceive that a 
company is not acting as a good corporate citizen. For example, 
moves by New Zealand companies to relocate call-centre operations 
to overseas locations tend to be perceived negatively by traditional 
and social media and the public because of the consequential loss of 
local jobs. 

Cadbury faced a huge backlash from Kiwi consumers in 2009 
when it replaced cocoa butter with the cheaper alternative of palm 
oil as a cost-saving measure. Social media rapidly turned the 
spotlight on palm oil's association with deforestation in Southeast 
Asia and the resulting negative impact on wildlife, including the 
endangered orangutan. For the previous six years, Cadbury had held 
the title of ‘New Zealand's most-trusted brand’, according to the 
Reader's Digest Trusted Brands survey, but by 2010 the company had 
plummeted to number 36 on the list. In their place, Whittaker's — 
Cadbury's main New Zealand competitor — claimed the spot, and still 
held it in 2015. Reputational damage wasn't Cadbury's only concern; 
it also lost significant market share to Whittaker’s, whose sales grew 
by 60% in the year following the palm-oil debacle, and continued to 
grow at rates faster than industry growth in subsequent years. 
Cadbury's cost-saving decision to use palm oil highlights the need to 
consider not only the economic but also the social impacts of 
decisions. Near-sighted behaviour, such as focusing on short-term 
gain, can lead to longer-term pain for investors. 

However, the objective of wealth maximisation is not sufficient to 
ensure that a business will fulfil its social responsibilities. Social and 
ethical issues such as tax evasion, insider trading and environmental 
concerns must be addressed by laws and regulations to ensure that 
businesses conform to the expectations of society. 


The external environment 

A business does not operate in isolation. The financial management 
decisions and activities that concern the operations of a business 
must take into account environmental factors external to the 
organisation. The operations of the financial markets and the effects 
of government regulations and taxes are, for the most part, beyond 
the control of the firm’s managers. Nevertheless, these external 
factors will have a pronounced effect on the financial decisions made 
within the firm. 


Financial markets 


It is through the financial markets that the value of ordinary shares 
and other financial instruments is set. Market participants buy and 
sell securities and, in the process, assign a monetary value or price to 
these securities. The value of any asset depends on the benefits 
expected to be received by virtue of owning the asset. The expected 
timing, magnitude and risk of the benefits will therefore have an 
effect on the value placed on the assets. The longer one must wait 
before receiving the benefits, and the more uncertainty there is 
about the magnitude of the future benefits, the lower will be the 
present value of the assets. Consequently, shareholders consider the 
timing, magnitude and risk of future dividend income and share 
price changes when they value the shares of a company. Likewise, 
lenders assess the timing, magnitude and risk of future interest 
income and principal repayments when they value a debt instrument 
or consider a loan application. 

The relationship between the expected timing, magnitude and risk 
of future benefits and value has important implications for most 
businesses. Recall that the objective of financial management is to 
maximise the wealth of the owners by maximising the value or price 
of the firm’s shares. In order to work towards this goal, it is critical for 


managers to understand the variables that influence the price of the 
firm’s shares. 


Regulatory environment 


Many financial decisions require managers to keep abreast of the 

business laws and regulations for those countries in which the 

company conducts its business. There are myriad constraints on 

business activities imposed by regulatory bodies in order to protect 

stakeholders such as consumers, investors, employees and suppliers. 

Some of the activities that are affected by these constraints are 

summarised below: 

* trade practices — promoting competition in markets and protecting 
consumers 

* provision of credit — regulating disclosure in credit, hire-purchase, 
lay-by and similar contracts 

¢ employment practices 

¢ issuing shares or other securities to the public 

* company formation, administration and winding-up 

¢ business acquisitions 

* activities affecting health, safety and the environment 

* income taxes. 

Financial decisions will frequently need to take into account the laws 

and regulations that affect the above-mentioned activities. 


Risk and return 

Almost all financial decisions are affected by risk, being the 
uncertainty of an outcome. The owner-managers of Technability Ltd, 
from Chapter 7, had to forecast sales of surfboards and windsurfers. 
If too much inventory is produced, then excessive labour and 
inventory-holding costs will be incurred. However, if too little 
inventory is produced, then potential sales may be lost. Our farmer 


had to forecast the future returns from the alternative investments, 
and these returns could vary depending on his expertise, the success 
of the production systems and future prices. 

Despite the presence of uncertainty, managers must make 
financial decisions; otherwise, organisations would cease to function. 
However, the tendency for managers to be risk-averse leads to an 
important observation — the higher the risk, the higher the required 
return. 

This was described in Chapter 6 as the risk—-return trade-off. 
Before managers make financial decisions, they assess the expected 
risk. If the risk is expected to be high, then a high return is required. 
If the risk is expected to be low, then a lower return is acceptable. 
Figure 8.5 depicts the risk—-return trade-off. 

The slope of the line reflects the degree of risk aversion for the 
business and, hence, the minimum required return. A steeper slope 
implies a higher degree of risk aversion. For a project to be 
acceptable, the expected return must be on or above the risk—return 
line. 

The risk-return trade-off has an important effect on financial 
decision making. If the expected (or forecast) return is less than the 
required return, then a ‘no-go’ decision will be made. If the expected 
return exceeds the required return, then the proposal will go ahead. 

In Figure 8.5 and Table 8.3, proposal T carries little risk, so the 
required return is low (8%). As the expected return of 10% exceeds 
the required return of 10%, proposal T is financially acceptable. In 
contrast, proposal W is riskier, so the required return is higher (16%). 
However, the expected return of 13% is lower than the required 
return of 16%, so proposal W would be rejected. 
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Figure 8.5 The risk-return trade-off 


Table 8.3 Decision making and the risk-return trade-off 


The assessment of the risk-return trade-off is critical to many 
financial decisions, and assists decision-makers to meet the firm's 
objective of maximising owners’ wealth. The following example 
illustrates how poor corporate governance led to unethical decision- 
making that went undetected, and how this in turn impacted on the 
firm's risk and the returns demanded by investors. We shall see that 


the ultimate result was the collapse of the firm’s value through 
wealth destruction. 


Example 3: Ethics, risk, return and value 


Unethical behaviour on the part of a firm’s managers can result in 
severe wealth destruction for investors. The Volkswagen emission 
scandal publicly announced on 18 September 2015, which revealed 
that the company had designed and installed emissions-cheating 
software in as many as 11 million vehicles, is a case in point. The sole 
purpose of the software was to mislead regulators as to the level of 
pollution emissions from the vehicles’ diesel engines. 

The market impact was swift. Volkswagen AG preference share values 
fell by more than a third, and the yield demanded on the company’s 
bonds jumped from 2.3% to over 4.6% as investors demanded 
higher returns to compensate for the higher risk. The higher returns 
demanded by new investors purchasing Volkswagen bonds meant 
that existing Volkswagen bond investors felt the pain of rapidly 
falling bond values. 

As Volkswagen's ordinary shares are not publicly traded, it is difficult 
to fully quantify the extent of wealth destroyed by the unethical 
practice. However, one of the company’s largest shareholders, 
Qatar's sovereign investment fund — which owns almost 13% o 
Volkswagen's preference shares and 17% of its ordinary shares — is 
reported to have lost over $6 billion in the two days following the 
news of the scandal, so the unethical practice did destro 
shareholder wealth on a grand scale. 

While the impact on share and bond values was immediate, there 
were also longer-term concerns for both Volkswagen's financial 
performance and the company’s reputation. Aside from the tens o 
billions of dollars worth of fines and the cost of putting the problem 
right, the reputational damage could negatively affect sales for a 


long time to come. As we will see in Chapter 10, the higher risk- 
adjusted return demanded by both shareholders and bond holders 
has substantially increased Volkswagen's cost of financing; as its 
weighted average cost of capital rises, the value of the firm’s current 
and future investments falls. 

Questions have been raised about Volkswagen's corporate 
governance structure, given that it enabled such an unsound 
decision to occur and go undetected by the Board of Directors for so 
long. The CEO stated that he had no knowledge of the cover-up, 
and, after initially resisting calls for his resignation, he subsequently 
resigned on 23 September 2015. 


The assessment of the risk-return trade-off should consider both 
internal and external factors. The financial decisions that result from 
this assessment will affect the timing, magnitude and risk of the 
firm's cash flows. The financial markets’ perceptions of the risk and 
return characteristics of the firm will in turn influence the firm's share 
price and value. These relationships are shown graphically in Figure 
8.6. 
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Figure 8.6 The financial decision-making process 


Conclusion 

Financial management refers to the activities and decisions 
undertaken with regard to the financing and _ investment 
requirements of an organisation. The three principal functions of 
financial management are financial forecasting and planning, 


financing the firm and investment in assets. While all functional areas 
within an organisation influence financial decisions, marketing, 
manufacturing, purchasing and warehousing activities provide 
particularly valuable information for financial forecasting and 
planning. Financial management is an important part of the 
managerial planning process that ensures that the goals and 
objectives of the firm are being met. 

The financial objective of a firm should be to maximise owners’ 
wealth. Profit maximisation is inappropriate as a long-term objective, 
as it fails to account for the timing, magnitude and risk of cash flows. 

The process of financial management is an interactive one 
involving the movement of funds between business organisations, 
the financial markets and the government. Financial markets set 
asset and share values according to the expected timing, magnitude 
and risk of future benefits. Other environmental influences, such as 
business and income tax laws, will also have a substantial impact on 
financial decision-making. 


SELF-TEST QUESTIONS 


$5 000 
| $1000 


to earn a return of $10 000. The risk-averse owner-manager of 
Whiz-Bang Panelbeaters will choose Equipment A because 
there is less risk of an unfavourable outcome — that Is, a zero 
profit. In fact, being risk-averse, the owner-manager is willing 
to forego the possibility of earning a very high profit in the 
optimistic scenario with Equipment B, in return for a more 
certain outcome by purchasing Equipment A. 


QUESTIONS AND PROBLEMS 
| What is financial management? 

2 Describe the three principal functions of _ financial 
management. 

3 What should be the objective of financial management? 

4 Define wea/th with respect to: 

a the shareholders of a firm 
6 the owner of a sole proprietorship 
c the owners of a business partnership. 

5 Give three reasons why profit maximisation is inappropriate 
as a long-term objective for financial management. Explain 
each of the three. 

6 What is risk? 

7 Why are most investors considered to be risk-averse? 

8 Which external environment factors most directly affect the 
financial decisions of a business? 

9 Describe the process by which the value of ordinary shares 
and other financial instruments is set in the marketplace. 

10 In what way will the expected timing, magnitude and risk of 
future benefits affect the value of an asset? 


11 What are some of the financial activities affected by 
regulatory constraints? 

12 What is meant by the expression ‘risk-return trade-off’? 

13 Why is it necessary for financial decisions to consider 
information from other functional areas within = an 
organisation? 

14 Some managers hold significant shareholdings in the 
companies that they manage. What are the potential benefits 
of this situation to the firm’s other shareholders? Are there 
any potential disadvantages? 

15 In some countries, union officials are represented on the 
board of directors of many public companies. 

a Do you see any potential conflict between the objectives of 
the union and those of the firm? 

6 Would the potential conflict be diminished if a significant 
proportion of union members were also shareholders in the 
company? 

16 Alec Smart, a first-year varsity social work student, and Lee 
Brier, a first-year business studies student, are debating the 
merits to society of business investment. Alec presents the 
following argument: 

Business investment in plant and equipment only benefits the 
capitalist élite in our society. If a business prospers, then the 
wealthy shareholders prosper. The business managers who have 
increased their shareholders’ wealth also gain, as they receive 
extravagant salaries and fringe benefits as their reward. As 
always, the rich get richer and the poor get poorer. 

Lee understands the point Alec is making, but she feels that 

the issues are not quite as black and white as Alec is 

portraying. What points could Lee raise to demonstrate to 

Alec that benefits from business investment accrue not only 

to shareholders and managers but also to society as a whole? 


17 If the wealth maximisation objective benefits both investors 
and the national economy, then why are regulatory 
constraints imposed on businesses? 

18 Two banks offer similar five-year term deposits, but Bank A 
pays 8% annual interest while Bank B pays 12% annual 
interest. What would you conclude about the relative risks of 
each bank? What would you conclude about the respective 
risk attitudes of the two banks’ depositors? 

19 In what ways might the shareholder wealth maximisation 
objective: 

a be of benefit to some stakeholders? 

0 be inappropriate as a goal in some organisations? 

c be insufficient to ensure that a business will fulfil its social 
responsibilities? 

20 Dynamic Dinghies Ltd, a major manufacturer of small boats, is 
considering two alternative investment opportunities, Q and 
R. They both have a five-year life. As a result of these 
opportunities, earnings per share are expected to be as 
follows: 


a Based on a profit maximisation objective of maximising 
total EPS, which investment would be preferred? 

b Find the present value of the five-year EPS stream for each 
of Q and R, assuming a discount rate of 14%. 

c Explain why the decision reached in a may be deficient. 


21 Shock Electrical Ltd is deciding between three investments, 
each with an investment cost of $100 000. The forecast annual 
profits from the alternative investments, given three different 
economic scenarios, are as follows: 


¢ 20000 | $50000 | $ 80000 


¢ 40000 | $50000 | $ 60000 


If the managers of Shock Electrical are risk-averse, which 
investment should be selected? Explain why. 

22 TLC Toy Manufacturing Ltd is considering several investment 
opportunities that have different levels of risk. The financial 
controller has set the following criteria for evaluating the 
proposals: 


High 15 


The expected risks and returns for the investments are as 
shown in the table on the right. 

Assuming that TLC will accept all desirable projects, which 
ones should it accept? 


23 Liz Biz, a wealthy retired actress, is looking at investing in the 
ordinary shares of several companies. Her sharebroker has 
provided details of the expected returns of each company, 
and graphed them along with Liz's risk-return line. The risk— 
return line indicates Liz's required return for each level of risk. 
Assuming that Liz wishes to purchase all desirable shares, 
which ones should she buy? Explain why. 


Risk-return 
line 


Low High 
Risk 


24 AppTrap makes gaming apps for smartphones and tablets. It 
is currently evaluating two alternative investments. The first 
proposed game, Lolly Scramble, would be based around a 
current top-selling game, while the second, Pied Pie, is an 
entirely new gaming idea. The investment costs are expected 
to be similar, but AppTrap only has enough funding to 
develop one new game. Lolly Scramble is likely to have a 
much narrower range of market demand and annual profit 
than Pied Pie, as shown below. 


Lolly Scramble $150 000 $200 000 $250 000 
$300 000 $600 000 


a Assuming that there is an equal probability of each forecast 
market demand occurring, calculate the expected return 
and standard deviation for each app alternative. 


0 Recalculate each app’s expected return and standard 
deviation assuming that there is a 40% probability of low 
market demand, a 40% probability of normal market 
demand and a 20% probability of high market demand. 

c Which app has the highest risk? Why? 


CHAPTER 9 


Investment in net working capital 


M Learning objectives 
By the end of this chapter, you should be able to: 
Munderstand the relationship between the components of 
working capital 
Midefine ‘net working capital’, and explain how, by balancing 
profitability and risk, a suitable goal for the management of 
net working capital can be established 
Mi describe three motives for holding cash balances 
Mi prepare a forecast cash flow statement 
Mi describe the three major components of credit policy 
Mi list the major costs of inventory 
Micalculate the cost of foregoing a discount on an account 
payable, and assess whether to take or forego the discount 
M explain three strategies for managing the cash conversion 
cycle. 


Introduction 

This chapter will introduce working capital management. The 
importance of managing current assets and current liabilities should 
not be overlooked by organisations, as current assets may represent 
a large proportion of total assets. Consequently, the amount, type 
and financing of current assets can significantly affect the 


profitability and risk of an organisation. In this chapter we will focus 
on the management of net working capital. 


Net working capital 

Net working capital is the difference between current assets and 
current liabilities, and is one measure of the liquidity of an 
organisation. The investment in net working capital can be very 
significant, affecting the profitability and risk of the organisation. 

Recall that the objective of a firm should be to maximise the value 
of owners’ wealth. From a short-term perspective, profitability and 
wealth are complementary, such that increased profits will contribute 
to increased wealth. Since net working capital is a short-term 
concept involving assets and obligations that are due within a year, 
profitability is a suitable measure to evaluate the management of net 
working capital. 

The following goal can therefore be established for the 
management of each of the current asset and current liability 
accounts affected by net working capital: 
¢ to achieve an optimal balance between profitability and risk that 

maximises owners’ wealth, 


Risk—-profitability trade-off 

Just as there is a trade-off between risk and return, there is also a 
trade-off between risk and profitability. One comes at the expense of 
the other, and the task of a manager is to balance these trade-offs. 
These trade-offs are illustrated in the following scenario. 


Example |: Risk—-profitability trade-off 


Recall the new surfboard and windsurfer manufacturer from Chapte 
7, Technability Ltd. As shown in Table 9.1, by the end of the first year 


of operations, Technability Ltd expects to have net working capital 
equal to $49 763 (current assets of $64 794 less current liabilities o 
$15 031). 


Table 9.1 Net working capital position, Technability Ltd 


Accounts receivable $59 105 | Trade accounts payable $ 3220 


GST refund due S$ 1689 Sundry accounts payable $11 811 


Inventory $ 4000 
Total $64 794 Total $15 031 


The financial manager must decide on the appropriate balance in 
each of the current asset and current liability accounts. If the balance 
of the current asset accounts increases by $40 000, then net working 
capital will increase by the same amount. This will decrease the risk 
of being unable to pay the $15 031 in current liabilities. However, the 
increased investment in current assets will decrease the firm’s overall 
rate of return (the profit relative to assets employed). Furthermore, i 

the increase in current assets is due to slow collection of accounts 
receivable and excessive inventory levels, then the level of profits 
could decrease due to increased bad debts, damage to inventory, 
and increased costs of financing the current assets. So, increasing 
the investment in net working capital can decrease risk, but at a cost 
of decreased profitability. 

Conversely, if the net working capital balance of $49 763 falls by $40 
000 to $9 763 (current assets of $24 794 less current liabilities of $15 
031), there will be an increased risk of failing to meet the liabilities as 
they become due. This increases the risk of financial distress, and the 
firm could become insolvent. However, profits could actuall 

improve if the decrease in net working capital was attributable to 


faster collection of accounts receivable, better inventory 
management and slower payment of accounts payable. So 
decreasing the investment in net working capital can increase 
profitability, but it will also increase risk. 


Management of net working capital 

Keeping in mind the risk versus profitability trade-off, we will next 
examine in more detail the management of three particularly 
significant current assets: cash and near-cash, accounts receivable, 
and inventory. We will then consider the management of current 
liabilities and how they can be used to reduce the amount of funds 
tied up in net working capital. 


Managing cash 

Cash management involves planning for cash inflows and outflows, 
and determining the optimal balances of cash and near-cash 
accounts. A 2014 PwC Global Treasury Survey found that twice as 
many corporate treasurers focused their attention on cash and 
working capital management after the global financial crisis than 
before it. Six years after the financial crisis, firms still ranked cash and 
working capital management among their highest priorities. 
Irrespective of their size or industry sector, all organisations can 
benefit from planning and controlling net cash flows — consequently, 
this will be our focus here. However, the calculation of optima/ cash 
balances is beyond the scope of this text. 


Cash and near-cash 

In our definition of cash we include cash-on-hand, cash-in-bank and 
near-cash such as marketable securities. Marketable securities are 
short-term interest-earning financial claims that can be quickly 


converted to cash without any significant loss of value. Examples are 
Treasury bills, certificates of deposit and commercial bills. 


Motives for holding cash 


There are three motives for firms to hold at least some cash 
balances. 
¢ The transactions motive 
Some cash balances are needed to pay for certain predictable 
obligations as they fall due, such as employees’ wages, suppliers’ 
bills and taxes. 
¢ The safety motive 
As not all day-to-day payments are predictable; some additional 
cash balances are needed to allow for unforeseen cash needs. 
These funds could be invested in interest-earning marketable 
securities, which are transferred into cash as the need arises. 
¢ The speculative motive 
A few firms may maintain additional funds in interest-earning 
marketable securities in order to take advantage of unexpected 
investment opportunities as they arise. 
Transactions balances are maintained to meet expected operating 
cash needs; safety balances relate to unforeseen operating and 
financing needs; and speculative balances are held to take advantage 
of potential, unexpected investments. 


Forecast cash flow statement 


The forecast cash flow statement is an important tool in cash 
management that estimates the future cash balances of an 
organisation through forecasting cash receipts and = cash 
disbursements. By highlighting future deficiencies and surpluses of 


cash, a forecast cash flow statement can be useful in the following 

ways: 

¢ it allows time to arrange additional financing 

¢ the amount and timing of surplus cash available for investment is 
revealed 

¢ the timing of debt repayments can be planned 

¢ it is a supporting document required to accompany most loan 
applications 

¢ it shows the amount of cash available for dividend payments — the 
directors of a company would refer to a forecast cash flow 
statement as one step in the process of applying the solvency test 
required by the Companies Act 1993 (New Zealand) prior to 
authorising a distribution (such as a dividend) to shareholders. 

Forecast cash flow statements are used for both short-term and 

medium-term planning. Short-term forecast cash flow statements 

may forecast the week ahead and are broken down on a daily basis 

in order to plan for daily changes in the cash balance. Medium-term 

forecast cash flow statements tend to forecast for the next 6-12 

months, revealing monthly changes in cash balances. Monthly cash 

balances may vary considerably, particularly in businesses subject to 

seasonal sales demand or variable production requirements. The 

following discussion will focus on medium-term forecast cash flow 

statements. 

The preparation of a medium-term forecast cash flow statement 
requires a detailed forecast of cash receipts and = cash 
disbursements. The first step is to obtain a monthly forecast of sales, 
which will be prepared with the assistance of marketing staff. Given 
information on the collection pattern for credit sales, monthly cash 
receipts from sales can be predicted. 

Other cash receipts are then added to cash receipts from sales, to 
arrive at total cash receipts. Cash disbursements then must be 
forecast and totalled for operating cash flows and financing as well 


as investment needs. Table 9.2 gives some examples of common cash 
receipts and cash disbursements. Note that goods and services tax 
(GST) received from sales and GST paid with expenses are included in 
cash receipts and cash disbursements, respectively. The difference 
between GST collected and GST paid must be remitted periodically 
to the Inland Revenue Department (IRD). Although GST does not 
‘belong’ to the firm, it affects the cash flows and should be included 
in a forecast cash flow statement. 

Net cash flow is then calculated as total cash receipts minus total 
cash disbursements. The opening cash balance is next added to net 
cash flow to arrive at the closing cash balance. If the closing cash 
balance is positive, then excess cash may be invested in marketable 
securities. If the closing cash balance is negative, then additional 
financing will be required. The following example illustrates the 
process of preparing a forecast cash flow statement. 


Table 9.2 Examples of cash receipts and cash disbursements 


Cash sales Cash purchases 
Collections of accounts receivable Payments of accounts payable 
Interest and dividends received Rent payments 


Proceeds from sale of fixed assets Payments for salaries, wages, overheads 


New loan proceeds and administration 


GST received from sales Tax payments 

Capital contributions from owners Interest, principal and dividend payments 
Purchases of fixed assets 
GST paid with expenses 


Net GST remittance to the IRD 


Example 2: Forecast cash flow statement 


International Operations Limited (IOL) is a large, diversified 
multinational company with its head office in Auckland. One division 
of IOL operates a timber yard that sells timber and wood products to 
building contractors. After consultations with the marketing 
department, the financial controller has prepared a forecast of sales 
for August to December. Past experience has shown that 10% of 
sales are for cash, 50% are collected in the month following the sale, 
and 40% are collected two months after the sale. There are no othe 
cash receipts, except for the salvage value to be received in 
November from the sale of equipment. Table 9.3 is a simplified 
version of the total forecast cash receipts. 

Purchases are estimated to be 60% of the next month’s sales. All 
purchases are on credit and are paid for in the following month. 
Other outlays will be made for wages and salaries, rent, othe 
Operating expenses, interest, tax and the purchase of equipment. 
Table 9.4 calculates the total forecast cash disbursements. 

The forecast cash flow statement takes forecast cash receipts and 
deducts forecast cash disbursements. A simplified forecast cash flow 
statement for IOL is shown in Table 9.5 on the next page. 


Table 9.3 Schedule of forecast cash receipts ($000) 


Projected sales 
Cash sales (10%) 
Collections: 


From sales one month previous (50%) 


From sales two months previous (40%) 


Sale of equipment 


Total cash receipts 


Table 9.4 Schedule of forecast cash disbursements ($000) 


Projected purchases! $240 $240 $360 $300 


Payments of accounts payable? 


Wages and salaries 

Rent 

Payments for operating expenses 
Interest payments 

Tax payments 


Outlay for purchase of equipment 


Total cash disbursements 


1 60% of next month's sales. Projected sales for January are $500. 


2 All purchases are paid for in the following month. 


Table 9.5 Forecast cash flow statement ($000) 


Total cash receipts 


Less: Total cash disbursements 


Net cash inflow (outflow)! 
Add: Opening cash balance 
Closing cash balance 
Surplus cash to invest 


Cumulative financing required 


1 Parentheses denote negative numbers. 
The net cash flow is positive $8 000 in October, negative $34 000 in 
November and negative $14 000 in December. Given an opening 
cash balance at 1 October of $15 000, the closing cash balance is 
positive $23 000 in October, negative $11 000 in November and 
negative $ 25 000 in December. Consequently, although $23 000 is 
available for investment in marketable securities in October, this will 
have to be liquidated in November and a further amount borrowed 


of $11 000. Another $14 000 will need to be borrowed in December, 
for cumulative financing needed of $25 000 ($11 000 + $14 000). 


A forecast cash flow statement is a forecast of the future cash flows 
and cash balances, yet the actual figures may deviate from those 
expected. Large discrepancies between the actual and forecast 
balances may signal possible problems that need to be investigated, 
such as declining sales, a slowing of collections on accounts 
receivable, or poor planning. The forecast cash flow statements are 
updated and extended intermittently as part of the continuing 
process of managing cash. 


Management of accounts receivable 

Most firms would prefer to have cash sales only and therefore hold 
no accounts receivable. This would eliminate bad debts expense and 
avoid interest costs for financing the investment in accounts 
receivable. However, for competitive reasons, firms must generally 
offer customers the opportunity to buy on credit. Otherwise, they 
could lose sales. Accordingly, accounts receivable management 
attempts to minimise the costs of bad debts and financing while 
maximising sales. 


Setting credit policy 

Credit policy involves setting standards and guidelines that govern 
the management of accounts receivable. It comprises three major 
components: 

* credit standards 

¢ credit terms 

¢ collection policy. 


These policies are set by the senior financial manager after a careful 
analysis of the applicable costs, benefits and risks. However, it is up 
to the credit manager to ensure that the policies are properly 
implemented. 

Credit standards are the criteria used to evaluate the 
creditworthiness of customers who seek to purchase goods or 
services on credit. The goal is to minimise the likelihood of the 
customer defaulting on payments. To assess this risk, the customer's 
past payment history, available cash resources, income stream and 
financial strength — including ownership of assets — are established. 
External credit references will also be obtained, and other 
competitive and unique conditions assessed in order to come to a 
final decision on how much credit, if any, to extend to the customer. 

Credit terms specify the repayment requirements for all 
customers. The length of the credit period will be stated on the 
monthly statement to each customer. Terms such as net 20 days or 
net 30 days are common, meaning payment is required within 20 (or 
30) days from the date of the statement. Occasionally, credit terms 
will apply to the invoice date rather than the statement date. This is 
particularly the case where discounts are offered for early payment. 
The credit terms must be set carefully, as they can affect not only 
customers’ payment dates but also the level of sales, investment in 
accounts receivable and bad debts. 


Example 3: Credit terms 


Invoice A: 1 September 

Invoice B: §& September 

Invoice C: 22 September 

Statement date: 30 September 
Credit terms: Net 20 days 


Last day for payment: 20 October 


Collection policy refers to the procedures adopted to collect 
accounts receivable. Prompt attention to collecting overdue accounts 
can minimise bad debts, although over-zealous action may hamper 
future sales. Normally the rigour of collection action increases with 
the age of the overdue account, beginning with reminder letters and 
telephone calls, progressing to personal visits, referral to collection 
agencies and finally legal action. 


Management of inventory 

Many firms have a significant portion of their funds tied up in 
inventory. The higher the investment in inventory, the higher the 
holding and financing costs, and the lower the profits. Yet too low an 
investment in inventory can also be costly. Insufficient levels of raw 
material and work-in-process inventories may lead to production 
bottlenecks, while low levels of finished goods inventory carry the 
risk of stock-outs and lost sales. So inventory management attempts 
to balance these trade-offs by minimising total costs. A summary of 
the major costs of inventory is presented in Table 9.6 on the next 


page. 


Table 9.6 Inventory costs 


Financial costs Clerical ordering costs Lost sales 


Storage and handling costs Production set-up time Production bottlenecks 


Insurance Shipping and receiving costs 


Deterioration and obsolescence 


Inventory management aims to minimise the total inventory costs of 
holding costs, order costs and stock-out costs. 


Several models and techniques have been developed that attempt 
to reduce the various inventory costs. These include: 
¢ the economic order quantity model 
* computerised inventory control systems 
¢ just-in-time inventory systems. 


Economic order quantity model 


A well-known model called the economic order quantity (EOQ) 
model seeks to determine the order quantities that minimise total 
holding and ordering costs, while considering usage rates. For raw 
materials and work-in-process inventories, usage rates are 
determined by production requirements. The usage rates for finished 
goods inventory are forecast as the number of units to be sold. Once 
the optimal order quantity has been established, average inventory 
levels and reorder points can be determined. 


Computerised inventory control system 


Computerised inventory control systems are becoming more 
common as part of computerised accounting information systems, 
particularly among firms that have numerous lines of inventory. A 
system will normally document quantity and value, but may also 
specify reorder points and order quantities. Retail systems can use 
scanners to read inventory bar codes at the point of sale, record a 
reduction in inventory and, if necessary, place an order with the 
supplier to reorder. 


Just-in-time system 

Both large and small firms are increasingly using a just-in-time 
system in which arrangements are made with suppliers to deliver 
goods as they are needed for production. The idea is to maintain a 


minimal raw materials inventory in order to minimise the associated 
holding costs. Successful implementation of this system requires 
careful co-ordination of delivery times between the firm and its 
suppliers, and good-quality control systems. 


Management of current liabilities 
The assets of a firm can be financed either by short-term obligations, 
known as current liabilities, or by permanent sources such as long- 
term debt or equity. For most firms, current liabilities are a major 
source of financing, and the management of current liabilities can 
affect the firm’s profitability. Earlier, in Example 1, when we 
considered the investment in net working capital by Technability Ltd, 
we saw that current assets exceeded current liabilities by $49 763 
($64 794 — $15 031). This implies that the current assets of $64 794 
have been financed in part by current liabilities of $15 031, and the 
balance by long-term funds of $49 763. As a firm increases its 
investment in net working capital, more of the firm’s current assets 
are being financed with long-term funds (e.g. shareholders’ equity), 
which lowers the risk of financial distress. However, as we will see in 
Chapter 10, long-term funds have a greater cost of financing 
compared with current liabilities, such as accounts payable. 
Therefore, by using long-term funds to finance more of a firm’s 
current assets, the firm’s risk and return (profitability) will be 
reduced. In contrast, decreasing investment in net working capital 
can improve profitability, but it increases the risk of financial distress. 
Current liabilities commonly include accounts payable, accruals, 
bank overdrafts and short-term loans. Accounts payable arise when 
businesses that supply goods and services allow their customers to 
purchase on account, known as trade credit. Trade credit can be an 
important source of finance as it is spontaneous finance with no 
explicit interest cost. It is spontaneous because, once credit has 


been granted and a credit limit established from a particular supplier, 
there is no need to make any further applications for credit unless a 
higher credit limit is desired. Accounts payable will increase 
spontaneously as purchases are made. Furthermore, trade credit has 
no explicit interest cost. By deferring payment for purchased goods 
to a later point in time, the customer essentially receives an interest- 
free loan for those goods. Consequently, when it is offered, 
businesses should certainly take the opportunity to use trade credit. 

Suppliers may offer their customers a discount for early payment 
of accounts. If the account is not paid early, then the full account 
must be paid by the end of the credit period. 


Example 4: Supplier's discount 


Frisky Freight Forwarders offers its credit customers the following 
terms that are detailed on each invoice: 


Payment terms: Net 30 days from invoice date; 
1% cash discount if paid within 10 days. 


This means that customers may take a discount equal to 1% of the 
invoice value if the account Is paid within 10 days of the invoice date 
(interest-free period). Otherwise, the full value of the invoice must 
be paid within 30 days of the invoice date (credit period). 

Although trade credit has no explicit interest cost, when a supplie 
offers a discount for early payment of accounts there is an implicit 
interest cost if the customer foregoes the discount. 

So if Frisky Freight Forwarders sends a customer an invoice for $1 
000 on the credit terms mentioned above, then the customer has 
two options: 


Option 1: Take discount 
The customer could pay the discounted price on day 10: 
$1 000 x (1-0.01) = $990 


Option 2: Forego discount 
The customer could pay the full $1 000 on day 30. This payment 
represents two components: 


Full price = Discounted price + Implicit interest charge 
$1000 = $990 + $10 


Essentially, the customer obtains a loan from the supplier, Frisky 
Freight Forwarders, equal to the discounted price of the invoice o 
$990. Free credit is extended for the first 10 days from the invoice 
date. The extra $10 is essentially a financing charge paid by the 
customer to defer payment for another 20 days (day 30 minus da 
10). These relationships are shown in Figure 9.1. 


Physical transactions 
Services invoiced Account due 
$1 000 $1 000 


Interest-free period Interest for 
10 days 20 days = $10 
Day 0 10 30 
Credit extended Interest-free Pay discounted price + 
$990 period ends interest = $990 + $10 


Financial transactions 


Figure 9.1 Foregoing a discount from Frisky Freight Forwarders 


| 


The cost of foregoing a discount can be calculated as an annual 
interest rate, which allows the customer to compare the costs of 
financing from different sources. The formula is shown below: 


D 365 


CD = x 
100% -D N 


Equation 9.1 


where CD = cost of foregoing a discount 
D = discount as a percentage of invoice value 
N = difference in days between credit period and interest-free period. 


ll 


Alternatively, 


CD = interest rate tor N days x number of N-day periodsina year = Equation 9.2 


In Equations 9.1 and 9.2, the interest rate for N days is equivalent to 
the N-day interest rate as a percentage of the discounted value of 
the invoice. Then the N-day interest rate is multiplied by the number 
of N-day periods in a year to arrive at the corresponding annualised 
interest rate. Annualising the interest rate makes it easier to compare 
alternatives. 

When a discount is offered, customers must evaluate whether to 
settle the account early in order to take the discount, or to pay later 
and use their short-term funds in another way, such as to invest in 
marketable securities. This decision is depicted in Figure 9.2. 
¢ If the customer has excess funds invested at an annual holding 

period yield of HPY, and if the CD is greater than the HPY, then 

they should accept the discount and pay the account by the last 


day of the interest-free period. In this case, there is no point 
borrowing from the supplier at an interest rate greater than the 
return on excess funds invested, which is in fact an opportunity 
cost. It would be best to liquidate some of the low-returning 
investments to pay the invoice early and avoid the high cost of 
borrowing from the supplier. 

¢ If, however, the CD is less than the HPY, then the customer should 
forego the discount and pay the full invoice price by the last day of 
the credit period. There is no point in liquidating high-yielding 
investments if the supplier will extend credit at a lower interest 
rate. 


CD = Cost of 
foregoing discount 


! 


Assess 


Excess funds Deficiency of funds, 
invested at HPY cost =r% 


CD >HPY CD < HPY CD>r% CD<r% 


Accept discount, Forego discount, Accept discount, Forego discount, 
pay early pay later pay early pay later 


Figure 9.2 Evaluating the cost of finance using accounts payable 


Alternatively, if the customer lacks short-term funds, then the 
decision may instead be how to finance the purchased goods and 
services. The customer can borrow either from the bank at r%, or 
from the supplier at CD. The best financing decision is the one with 
the least interest cost. 
¢ If the CD is greater than r%, then the customer should borrow 
funds more cheaply from the bank in order to pay early and accept 
the discount to avoid the high cost of credit from the supplier. 
¢ In contrast, if the CD is less than r%, then the customer is better off 
borrowing funds from the supplier rather than the bank by 
foregoing the discount and paying the full invoice price at the end 
of the credit period. 
These alternatives can be summarised as follows: 
If CD > opportunity or finance costs — accept discount, pay 
early. 
If CD < opportunity or finance costs — reject discount, pay full 
amount later. 


Example 5: Cost of foregoing a discount 


Continuing our example, Frisky Freight Forwarders is effectivel 
charging its credit customers an interest rate of 1% per 20 days or 
18.4% per annum. 


1% 365 
D = —_——_ x 
100% -1% 30-10 
= 0.0101 x 18.25 
= 0.184 


= 18.4% per annum 


To borrow from Frisky Freight Forwarders by delaying payments on 
account to the end of the credit period costs 18.4% per annum. 
Customer A can borrow funds against a bank overdraft at an annual 
interest rate of 16%. Customer B, however, can only borrow funds at 
an annual interest rate of 20%. Customer A and Customer B should 
attempt to borrow funds at the lowest cost possible. 


Customer A: CD < opportunity or finance costs 
18.4% > 16% 
— Borrow from the bank, accept discount and pay supplier early. 


Customer A should borrow funds from the bank at an annual rate o 
interest of 16%, and pay Frisky Freight Forwarders the discounted 
invoice price by the discount date. To forego the discount would not 
be wise, as it would cost 18.4%. 


Customer B: CD < opportunity or finance costs 
18.4% < 20% 
— Forego discount, pay full invoice amount later. 


Customer B is better off foregoing the discount, as borrowing from 
the supplier costs 18.4% which is cheaper than borrowing from the 
bank at 20%. 


If payment is made within the interest-free period, or if no discount 
is offered, then trade credit has no interest cost. However, trade 
credit can be an expensive source of short-term funds when a 
discount is offered but not consistently taken. A firm with sufficient 
cash balances will normally take a cash discount, as the cost of 


foregoing the discount is often much higher than the interest income 
earned on marketable securities. Alternatively, a firm with a 
deficiency of cash will often find it cheaper to borrow from a bank 
than to borrow by foregoing a supplier's discount. 

Trade credit from business firms is not the only source of short- 
term funds to arise spontaneously in the course of business. Accrued 
salaries and wages payable to employees and accrued taxes payable 
to the IRD are also spontaneous sources of credit, representing 
expenses owed that have yet to be paid. Although they do not 
supply an inflow of cash, they result in the deferral of cash outflows. 
As with trade credit, accruals are a cost-free source of funds. 

As you will have observed from the previous discussion, the use of 
accounts payable and early payment discounts can affect the cost of 
financing for a firm, and therefore judicious management is 
important in order to minimise costs. A full discussion of the 
management of other short-term sources of funds such as bank 
overdrafts and short-term loans is beyond the scope of this 
textbook, but as a general rule we can observe that firms will attempt 
to use those sources of short-term funds that will minimise financing 
costs. 


Cash conversion cycle 
We have pointed out that it is costly to have funds tied up in current 
assets, and that efficient management of current assets and current 
liabilities is necessary in order to define the appropriate level of 
investment in net working capital. To the extent that cash is invested 
in accounts receivable and inventory, it is unavailable for other uses 
within the organisation. The length of time that cash is tied up in net 
working capital is known as the cash conversion cycle (CCC). 
Purchasing inventory and granting credit to customers ties up 
money within an organisation. A firm that purchases goods for resale 


or for production will often have to pay suppliers and employees 
before the goods are sold to the customer. If the goods have been 
sold on credit, then several more days may elapse before cash is 
actually received from the customer. The time from the payment of 
the suppliers and employees (average payment period, APP) to the 
receipt of cash from the customer (average collection period, ACP) 
is the length of the cash conversion cycle. 

Likewise, an investment arises in the form of inventory between 
the time of purchase and the time of sale. In the cash conversion 
cycle, this is represented by the average age of inventory (AAI). 

Each of these three components can be calculated using data 
available from the accounting system. The formulae are given below: 


Accounts payable 
ee —— CSCO Equation 9.3 
Average purchases per day 


” Accounts receivable 
ACP = 


ooo Equation 9.4 
Average credit sales per day 


Inventory : _ 
AAI = Equation 9.5 


Average materials purchased per day 


CCC = AAT + ACP — APP Equation 9.6 


Example 6: Cash conversion cycle 


Recall our earlier example of Technability Ltd, a surfboard and 
windsurfer manufacturer. On average, Technability pays its suppliers 
40 days after a purchase, while employees are paid weekly. Overall, 


Technability calculates its average payment period (APP) for goods 
and labour to be 25 days. Technability maintains a minimum of raw 
materials inventory, and, because it manufactures goods to order, 
finished goods inventory is nil. Consequently, the average time that 
it takes to produce and sell the finished goods is 10 days. This is its 
average age of inventory (AAI). Technability has found that once the 
finished goods are sold, accounts from its customers are on average 
received (ACP) within 50 days of the sale. These relationships are 
depicted graphically on a timeline in Figure 9.3 on the next page. 


Buy raw Sell finished Pay accounts Collect accounts 
materials on goods on and wages receivable 
credit and credit payable 
incur labour 
Cash outflow Cash inflow 


where AA! = Average age of inventory 
ACP = Average collection period 
APP = Average payment period 
CCC= Cash conversion cycle 


Figure 9.3 Cash conversion cycle, Technability Ltd 


The time from the cash outflow for payment of accounts and wages 
(day 25) to the cash inflow from collection of customers’ accounts 
(day 60) is, on average, 35 days. Therefore, Technability has a cash 
conversion cycle of 35 days. Mathematically, the cash conversion 
cycle can be determined as the average age of inventory plus the 
average collection period minus the average payment period. For 
Technability, this is calculated as follows: 


CCC = AAT + ACP — APP 


CCC= 10 + 50 -— 25 =35days 


A bank overdraft is often arranged to finance the cash conversion 
cycle, so a longer cycle will incur more interest expense than a 
shorter cycle. Consequently, minimising the cash conversion cycle will 
minimise the financing costs and enhance profitability. If we 
incorporate risk into the analysis, then three policies can be devised 
for managing the cash conversion cycle. 
¢ Minimise the average age of inventory 
This can be achieved by increasing sales relative to inventory 
levels, by reducing production time, or by reducing inventory (for 
example, through a just-in-time system). However, it is important 
to avoid stock-outs that can result in lost sales. 
¢ Minimise the average collection period 
Collect accounts receivable as quickly as feasible. However, avoid 
using overly harsh collection tactics that may jeopardise future 
Sales. 
¢ Maximise the average payment period 
Pay accounts payable as late as possible. However, do not pay so 
late as to jeopardise the future supply of goods, or to damage the 


firm's credit reputation. When credit and trading conditions are 
difficult, average payment periods tend to lengthen as businesses 
attempt to manage their cash flows. Once established, slow 
payment practices can be hard to break, yet may impair a firm's 
ability to operate efficiently. 
These strategies represent an attempt to achieve a balance between 
profitability and risk, and this theme should be kept in mind when 
considering the management of cash, accounts receivable, inventory 
and current liabilities. 


Conclusion 

Financial decisions must ensure that returns are commensurate with 
the risk taken. This principle applies to most financial decisions, 
including those with a short-term focus, such as the management of 
net working capital. In this case, the goal is to achieve an optimal 
balance between profitability and risk, to maximise owners’ wealth. 
Net working capital is the difference between current assets and 
current liabilities, reflecting the liquidity of an organisation. This 
chapter looked at the management of current assets (particularly 
cash, accounts receivable and inventory) and current liabilities. 

The aim of cash management is to achieve an optimal balance of 
cash assets. The forecast cash flow statement is an important tool for 
planning the cash flow of a business through a forecast of cash 
receipts and cash disbursements. The statement reveals the timing of 
cash surpluses and deficiencies, and allows the business to plan for 
its financing requirements. 

Carrying accounts receivable incurs costs, and businesses can 
reduce these costs by carefully setting their credit policy. Businesses 
need to establish: credit standards to evaluate the creditworthiness 
of customers; credit terms for repayment; and collection policies. 


Inventory management aims to minimise the holding, order and 
stock-out costs associated with inventory. Inventory management 
techniques include the EOQ model, computerised inventory control, 
and just-in-time systems. 

Considering the management of current liabilities, we find that 
accounts payable and early payment discounts can materially affect 
the cost of financing to a firm. In general, the goal is to select those 
sources of short-term funds that have the lowest financing costs. 

The concept of the cash conversion cycle is introduced as a useful 
technique for liquidity planning. Businesses should aim to minimise 
the average age of inventory, minimise the average collection period, 
and maximise the average payment period. 


SELF-TEST QUESTION 


ANSWERS TO SELF-TEST QUESTIONS 


Projected sales 
Cash sales (50%) 
Collections: 
From sales one month previous (40%) 
From sales two months previous (10%) 
Total cash receipts 


$60 000 
$ 50000 | $30000 | $40000 
$ 24000 | $40000 | $24000 
$ 6000 | $6000 | $10000 

a 


PTs sooo | s76000 | 574000 


Projected purchases 
Payments of A/P 
Rent 

Power and telephone 
Other administrative expenses 
Salaries and wages 

Loan repayments 

GST 

Provisional tax 

Total cash disbursements 


Total cash receipts 

Less: total cash disbursements 

Net cash inflow (outflow) 

Add: Opening cash balance (overdraft) 
Closing cash balance 


Surplus cash to invest 
Cumulative financing needed 


eae See | ses | | 


$36 000 


$80000 | $76000 | $74000 

$82000 | $59000 | $76 000 

($ 2000) | $17000 | 2000) 
aan 


($ 5000) $12 000 $10 000 
$12 000 $10 000 
($ 5 000) 


early and take the discount. To forego the discount would 
cost 32.4% whereas to forego interest income will cost only 


6%. 


QUESTIONS AND PROBLEMS 
| Define net working capital and explain how, by 
balancing risk and profitability, a suitable goal for the 
management of net working capital can be established. 
2 What is the effect on risk and profitability of an increase in 
net working capital? 
Describe three motives for holding cash balances. 
What is a forecast cash flow statement, and how is it useful? 
Describe the three major components of credit policy. 
List the major costs of inventory. 
Given that owner wealth maximisation is the most appropriate 
objective of financial management, why does net working 
capital management focus on profits rather than share value? 
8 What could cause actual cash balances to be consistently 
lower than forecast cash balances over a six-month period? 
What problems could result from this situation? 
9 In what ways could credit policy have a negative effect on 
sales? 
10 What problems can arise if sales staff are authorised to grant 
credit to customers? 
11 How can the credit terms that are set for customers who 
purchase on credit influence the level of sales, investment in 
accounts receivable and bad debts? 
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12 How could inventory costs increase with declining levels of 
stock? 

13 Inventory management attempts to minimise the total costs 
of holding and ordering inventory, and stock-outs. How might 
this goal conflict with the attitudes of managers of 
production, purchasing and sales departments? 

14 List three spontaneous sources of finance. Why are they 
considered to be spontaneous? 

15 In relation to trade credit, define the terms /nterest-free 
period and credit period! 

16 Explain why trade credit incurs no explicit interest cost, while 
foregoing a discount for early payment of accounts incurs an 
implicit interest cost. 

17 Describe the components of the formula for calculating the 
cost of foregoing a discount for the early payment of 
accounts. 

18 Summarise the criteria used in a decision of whether to accept 
or forego a discount for the early payment of accounts. 

19 Describe the factors that must be considered by a customer 
who has a substantial investment in marketable securities 
when she assesses whether to take or forego a discount for 
early payment of accounts. 

20 Describe the factors that must be considered by a customer 
who has a deficiency of cash and marketable securities, when 
he assesses whether to take or forego a discount for early 
payment of accounts. 

2 What is the cash conversion cycle? Describe three strategies 
for managing the cash conversion cycle. 

22 In what circumstances would it be possible to have a negative 
cash conversion cycle? Is this desirable? 

23 How will each of the following affect the investment in net 
working capital, profitability and risk? Answer either ‘increase’, 


‘decrease’ or ‘no change’. 

a Convert $100000 of current assets into fixed assets. 

0 Extinguish a short-term loan of $50000 by liquidating 

marketable securities. 

c Pay accounts payable more quickly. 

c Decrease inventory by improved inventory management. 
24 Cheeky Clothing Ltd expects sales of $500000 in January, 

$600000 in February and $800000 in each of March, April and 

May. Generally customers have paid in the following pattern: 


Month following sale 
Second month following sale 


What are Cheeky’s forecast cash receipts for March, April and 
May? 
25 Smudge Paint Products Ltd expects to purchase raw materials 
for paint processing in the following amounts: 


January $ 80000 


Given past payment patterns, 15% of purchases are for cash, 
and the balance is paid for in the month following the 
purchase. Calculate Smudge’s forecast payments for 
purchases for November to March. 


26 The new assistant financial manager of Marmud Food 
Company Ltd, John Spread, has been asked to examine the 
financial records of the company (shown on the next page) 
and to report on the sufficiency of cash available to finance 
the purchase of a new microcomputer and printer. The total 
cost will be $5 000, with the purchase to be made in one 
month's time on 1 July. 


Credit sales arising in June will be collected in July. Accounts 
and wages payable as at 30 June will be paid in July. The loan 
payment of $5 000 arises every month. 

a Calculate the expected cash balance of Marmud Food 
Company as at 30 June. Is there expected to be sufficient 
cash available for the purchase of the new equipment? 

0 Do you foresee any potential liquidity problems for 
Marmud within the next two months? 

27 Wendy Widgets Ltd has gathered the following data in order 
to prepare a forecast cash flow statement for July, August and 

September. 


28 


fe) 


Sales in May and June were $120 000 and $135 000, 
respectively. Forecast sales for July, August and September 
are $140 000 per month. Twenty per cent of sales are for 
cash, 50% are collected in the next month, and 30% are 
collected two months after the sale. 

Purchases in June were $70 000. Forecast purchases for July, 
August and September are $70 000, $75 000 and $80 000, 
respectively. All purchases are paid for in the month 
following the purchase. 

Rent is $7 200 per month, power and telephone are $2 000 
per month, and other administrative expenses are $1 800 
per month. 

Salaries and wages are $15 000 per month. 

A loan repayment of $40 000 is due in July. 

Equipment costing $43 500 in July must be paid for in 
August. 

Taxes are expected to be $4 000 per month. 

The opening cash balance on 1 July is $10 000. 

Prepare a forecast cash flow statement for the months of 
July, August and September. 


6 How much additional financing will be required, or excess 


funds available for investment, for July, August and 
September? 


In late June of each year Cath Office Supplies prepares a 
forecast cash flow statement for the next six months. 

Actual sales for May and projected sales for the following 
months are: 


Approximately 25% of sales are for cash and 75% are on 
credit. Past experience has shown that of the 75% credit sales, 
two-thirds are collected in the first month following sales and 
the remaining one-third is collected in the second month 
following the sales. 

The firm estimates purchases as 70% of the next month’s 
projected sales, so that June’s purchases are 70% of July's 
estimated sales, and so on. This ensures that the goods 
needed to support sales are acquired in the preceding month. 
All purchases are paid for in the month following the 
purchase. Other disbursements are expected to be: 


On 1 July, a cash balance of $8 400 is expected. 

a Prepare a forecast cash flow statement for the six months 
ended 31 December. 

60 How much additional financing will be required, or excess 
cash available for investment, for the six months ended 31 
December? 

29 Determine the last date for payment for an invoice dated 15 

January, under each of the following credit terms: 

a net 15 days from invoice date 

b net 20 days from invoice date 

c net 30 days from invoice date. 


30 


31 


a2 


33 


34 


Determine the last date for payment within the (i) interest- 

free period and (ii) credit period for an invoice dated 31 

August under the following credit terms: 

a net 15 days from invoice date; 1% cash discount if paid 
within 7 days 

6 net 20 days from invoice date; 0.5% cash discount if paid 
within 10 days 

c net 45 days from invoice date; 2% cash discount if paid 
within 15 days. 

Calculate the implicit interest cost of foregoing the cash 

discount for each of a to c in Question 30. 

Determine the last date for payment within the (i) interest- 

free period (if applicable) and (ii) credit period for an invoice 

dated 28 April, under each of the following credit terms: 

a net 30 days from invoice date 

6 net 20 days from invoice date; 1% cash discount if paid 
within 7 days 

c net 60 days from invoice date; 2% cash discount if paid 
within 10 days. 

Refer to Question 32. Determine the last date for payment 

assuming the invoice was dated 2 April. 

On the last day of each month a supplier sends to each 

customer a monthly statement of account that summarises 

the monthly transactions and outstanding balance to date. 

Determine the last date for payment within the (i) interest- 

free period (if applicable) and (ii) credit period for an invoice 

dated 2 April, under each of the following credit terms: 

a net 30 days from statement date 

b net 20 days from statement date; 1% cash discount if paid 
within 7 days from statement date 

c net 60 days from statement date; 2% cash discount if paid 
within 10 days from statement date. 


When the credit terms indicate that the credit period 
commences from the statement date, on which day of the 
month should customers attempt to purchase goods or 
services in order to maximise the use of free credit? 

35 Calculate the implicit interest cost of foregoing the cash 
discounts from each of the following suppliers. 


Net 20 days from invoice date; 1% cash discount if paid within 10 days 


Net 30 days from invoice date; 1% cash discount if paid within 20 days 


Net 20 days from statement date; 0.5% cash discount if paid within 7 days 


Net 30 days from statement date; 0.5% cash discount if paid within 7 days 


36 Oscar's Takeaways has the opportunity to purchase supplies 
on credit terms of net 20 days from invoice date; 0.5% cash 
discount for payment within 10 days. If Oscar's bank account 
is currently in overdraft at an interest rate of 15%, should 
Oscar's take or forego the discount? Explain why. Alternatively, 
if the overdraft interest was 20%, what should Oscar's do? 

37 Felix Pet Supplies has been offered the following credit terms 
from its suppliers. 


Net 30 days from statement date; 1% cash discount if paid within 7 days 
from statement date 


Net 60 days from statement date; 1.5% cash discount if paid within 10 days 
from statement date 


Felix has a reserve of marketable securities invested at an 
interest rate of 8% per annum and can borrow funds from the 
bank at 13.5%. Assuming the supplier's statements are dated 
the last day of each month, should Felix take or forego either 
(or both) of the cash discounts? Explain why. 

38 Calculate the cash conversion cycle for the following firms. 


39 


40 


41 


Slick Leather Goods Ltd currently holds 90 days of inventory, 
collects accounts receivable in 30 days and pays accounts 
payable in 20 days. 

a Calculate the length in days of the current cash conversion 
cycle. 

0 What would be the length of the cash conversion cycle if 
the average age of inventory decreased by 10 days, the 
average collection period decreased by 5 days, and the 
average payment period increased by 15 days? 

Pesky Pet Foods Ltd is seeking to reduce costs by shortening 

its cash conversion cycle. Currently, inventory is held for an 

average of 80 days, accounts receivable are collected 60 days 
after sales, and accounts payable are paid 35 days after 
purchases. 

a Calculate the length in days of the current cash conversion 
cycle. 

0 What would be the length of the cash conversion cycle if 

the average age of inventory decreased by 10 days, the 

average collection period decreased by 15 days, and the 
average payment period increased by 5 days? 

Why is it that drastic reductions in the cash conversion cycle 

may result in lost sales? 

Greenie Paper Products Ltd is examining alternative plans 

affecting its cash conversion cycle. 


(a) 


a Which plan — Current, A, or B — results in the shortest cash 
conversion period? 

ob Is the shortest cash conversion cycle always the best 
alternative? Why, or why not? 


CHAPTER 10 


Financing the firm 


M Learning objectives 

By the end of this chapter, you should be able to: 

Mi compare and contrast the major features of debt and equity 
finance 

Midescribe the major sources of debt and equity funds 
available to a firm throughout its life cycle 

Mexplain the issues involved in choosing an appropriate 
financing mix 

Midescribe and calculate the component costs of capital, and 
calculate the weighted average cost of capital. 


Introduction 

This chapter will focus on financing the firm, which has been 
described in Chapter 8 as one of the three principal functions of 
financial management. Irrespective of size, all businesses need to 
finance their assets, either with equity or with a combination of debt 
and equity. There is a great variety of financing alternatives, yet the 
accessibility and appropriateness of many sources of funds vary 
according to the size and nature of the business. Furthermore, the 
costs and risks of the funding sources might differ considerably. 
Consequently, there are several decisions that must be made 
concerning the financing of the firm. In this chapter we will discuss 
the different sources of debt and equity funds available to 


businesses, and examine the important issues that affect the 
financing decision. 


Features of debt and equity 

Most firms are financed using a mixture of debt and equity. Debt 
funds are supplied by lenders, whereas equity funds represent 
owners’ capital. 

With debt finance, interest and principal payments must be made 
on specified dates. Interest represents a fixed financial expense that 
must be met before owners can take drawings or receive dividends. 
Suppliers of debt funds do not participate in the management of the 
firm unless it defaults on interest or principal repayments, in which 
case the lenders may have the power (under statute or security 
deeds) to appoint a manager or a liquidator to wind up the firm. In 
liquidation, lenders have a priority claim over the earnings and assets 
of the firm. Due to these rights, debt is considered by lenders to be 
of lower risk than equity. The result under the risk—-return trade-off is 
that lenders will require a lower return than owners, and this reduces 
the cost of debt to the firm. 

Equity finance is a long-term source of funds that has no fixed 
date for repayment. You will recall from Chapter 8 that in a large firm 
the shareholders elect a Board of Directors, which appoints 
managers. In a small firm, the owners tend to manage the firm, or 
select the managers themselves. Owners can only take drawings or 
receive dividends after debt commitments have been met. 


However, the failure to pay drawings or dividends will not directly 
threaten the survival of a firm. In the event of liquidation, owners are 
entitled to any residual assets remaining after payment of all debt 
commitments. Equity finance is more expensive than debt, as owners 
require a higher rate of return to compensate for the additional 
riskiness of the investment. 


The major features that distinguish debt from equity are 
summarised in Table 10.1. 


Table 10.1 Features of debt and equity finance 


Lenders have no say in Owners directly or indirectly select 
management. management. 


Lenders have a priority claim on Owners have a residual daim on 


earnings and assets. earnings and assets. 


The loan must be repaid at Owners’ capital has no maturity 
maturity. date. 


Interest is a fixed commitment. Drawings / dividends are optional. 


In American textbooks, the point is often made that debt finance 
is cheaper than equity finance because the interest expense on debt 
is tax-deductible to the company, whereas dividend payments to 
shareholders are not. In contrast, equity earnings are taxed twice: 
once when profits are earned, and again when the profits are 
distributed to the shareholders as dividends. This leads to a bias in 
favour of debt finance. However, in countries such as New Zealand 
and Australia, taxation imputation systems minimise the incidence of 
double taxation of dividends. Under dividend imputation, company 
profits are taxed but the tax paid by the company is, in effect, 
treated as a withholding tax on behalf of shareholders. The 
shareholders report the dividends received as income on their 
personal tax returns, but may claim a tax credit for the tax paid by 
the company. Consequently, equity earnings are taxed only once 
between the company and the shareholder. This greatly reduces the 
relative tax advantage of financing using debt compared with 


financing using equity sources. However, even without its relative tax 
advantage, debt financing is still cheaper than equity, as the 
providers of debt finance (e.g. banks, bondholders) face less risk than 
providers of equity finance (shareholders) in the same firm. 


Funding a firm’s life cycle 
A firm’s financing needs will change over time, according to the scale 
of operations, asset acquisition or replacement requirements, 
variability and predictability of cash flows and competitive 
conditions. 

The impact of these changes upon sales and net operating cash 
flow on the firm as it goes through the stages of start-up, growth, 
maturity, and possibly decline, is depicted in Figure 10.1 on the next 


page. 


Start-up Growth Maturity Decline 


Sales 


Cash flow 


Figure 10.1 The firm’s life cycle 


Net operating cash flow is negative during the start-up stage, as a 
result of investment and operating costs. However, once sales begin 
and the firm experiences growth, net operating cash flow increases. 
Competition or other factors may cause sales and net operating cash 
flow to level off during the maturity stage. Product redevelopment or 
expansion of operations may be necessary to prevent an eventual 
decline in sales and net cash flow. Note that the relationship 
depicted in Figure 10.1 between sales and net operating cash flow is 
not necessarily typical, as in practice the relationships vary 
considerably between firms, and fluctuate over time. The changes in 
a firm's financing requirements throughout its life cycle, and how the 
different sources of finance are used, are discussed in the following 
sections. 


Start-up stage 

Although a business may begin on a small scale, numerous outlays 
may be required before any sales can be generated: legal costs of 
setting up the organisational structure; capital expenditures for land, 
buildings and equipment; research and development costs; outlays 
for the purchase of inventory; and advertising and promotion 
expenses are all examples of expenditures that may precede cash 
inflows from sales. This was the case with our start-up company, 
Technability Ltd, in Chapter 7. The start-up phase is characterised by 
significant cash outflows and an absence of operating cash inflows. 
Funding for this negative cash flow may come from several different 
sources, including the owners, friends and relatives, banks and 
finance companies, suppliers, crowdfunding and venture capital 
organisations. These alternatives, which will be developed as we 
consider the stages of growth and financing in later sections of this 
chapter, are summarised in Table 10.2 . 


Table 10.2 Sources of finance — Start-up stage 


Owners’ personal investment 


Owners’ personal investment 


During the start-up stage, a primary source of finance will be the 
owners’ personal investment. Depending on whether the business is 
a proprietorship, partnership or company, the owners’ personal 
investment may take the form of owners’ equity, partners’ capital or 
share capital, respectively. Other sources of financing are difficult to 
attract unless the owners have a significant personal investment, and 
it is this constraint that prevents many aspiring entrepreneurs from 
starting their own businesses. 


Friends’ and relatives’ personal investment 


In a small new business the entrepreneur will often seek out family 
and friends who may be willing to supply equity or debt funds. 
Equity funding could result in a partnership arrangement or, for a 
company, the issue of additional ordinary or preference shares. 
Active partners and ordinary shareholders in closely-held companies 
often have a voice in the management of the business, whereas 
silent partners and preference shareholders do not. Personal debt 
funds can take many forms, although loans are the most common. In 


some cases, the borrower may be required to offer some security 
against the loan or, alternatively, to personally guarantee the loan. 


Banks and financial institutions 


Banks and other financial institutions can provide a variety of debt 
funds in the start-up stage of the firm’s life cycle, although there are 
generally stringent conditions governing the nature and amount of 
funding. 


Overdrafts and loans 


Short-term debt, being debt with a maturity of less than one year, 
can be provided as a bank overdraft or short-term loan. In 
Australasia, the bank overdraft is a particularly important source of 
short-term debt. A bank overdraft gives the borrower permission to 
have a negative cheque account balance, up to a pre-arranged 
overdraft limit. Various fees, including interest, will be charged by the 
bank for granting the availability and use of the overdraft facility. An 
overdraft will often be arranged to finance an investment in accounts 
receivable, although it is also used to cover general operating 
expenses. Both banks and finance companies may grant short-term 
loans to purchase inventory. However, in the start-up and growth 
stages, the lender will seek substantial security such as a floating 
debenture secured by a charge over the entire assets of the 
business. 

Medium-term loans for periods from one to five years are offered 
by banks and finance companies to businesses to finance the 
purchase of fixed assets. The assets will normally be used as security 
against the loan, although additional security may also be required. 
Banks, finance companies and life insurance companies also supply 
medium- and long-term mortgage loans that are secured over land 
and buildings. 


Some finance companies and equipment dealers offer businesses 
hire-purchase loans as a means of financing the purchase of plant 
and equipment. With a hire-purchase loan, the borrower gains the 
use of the asset immediately upon purchase. However, title to the 
asset does not pass to the purchaser/borrower until all of the loan 
repayments have been made. 


Leases 


Another means of acquiring the use of a long-term asset is by a 
financial lease. Banks, finance companies, life insurance companies 
or other organisations may act as the lessor, requiring the lessee 
(borrower) to make lease payments that are equivalent to interest 
and principal payments on debt. Effectively the lessee is acquiring 
the long-term use of the asset and receiving 100% funding from the 
lessor over a period approximately equal to the useful life of the 
asset. A financial lease is treated for income tax purposes as a debt- 
financing arrangement for the purchase of an asset. Although it is 
very similar to a hire-purchase loan, a financial lease does not 
necessarily allow for the title to the asset to pass to the borrower. 
Should the borrower wish to acquire the asset, they may usually do 
so by paying the lessor a nominal price at the end of the lease. 

Many businesses require land and buildings to conduct their 
business activities, but most start-up businesses will not have 
sufficient funds to acquire suitable property. Instead, the business 
(lessee) will sign a deed of lease (lease agreement) with the property 
owner (lessor) to obtain a property lease interest. A property lease 
interest is typically a medium- to long-term contract where the 
lessee has the right to use the lease property for the term of the 
agreement. The deed of lease will state the rental payments required 
and other obligations of both the lessee and the lessor. In addition, 
the lessor will typically require a person or entity to act as guarantor 


of the lease agreement. This protects the lessor should the lessee not 
fulfil their obligations. In the event the lessee defaults on their rent 
payments, the guarantor is legally required to take over the lease 
obligations. 

Alternatively, if a business requires the use of fixed assets over a 
relatively short period of time, an operating lease may be more 
appropriate. An operating lease is a short-term lease that can be 
cancelled, whereby the lessee gains the use of an asset without ever 
buying it. Operating leases are available from dealers of cars, trucks, 
office equipment, computers, machinery and other fixed assets. 

New businesses in the start-up stage of a firm’s life cycle tend to 
have difficulties in obtaining debt funds from banks or other 
financial institutions, particularly if the owners’ investment is modest. 
Even when the borrower is a company, the owner-manager of a new 
business will generally be required to personally guarantee any 
overdraft, loan or debt from a financial institution. Consequently, if 
the borrower defaults, the lender will require the owner-manager to 
repay the business debt personally. 


Example |: Property lease interest 


Joan and John have established a home goods retail store featuring 
locally made and imported products. They have found suitable 
premises for their store in Palmerston North's main street and their 
company, Jays Jumble Ltd, will enter into a 6-year lease for $36 000 
per year. The lease carries an additional 6-year right of renewal. 
While Jays Jumble Ltd is the tenant, the lessor will require Joan and 
John to both sign the deed of lease as guarantors. As such, Joan and 
John are both personally guaranteeing to pay the landlord all 
remaining lease payments plus other obligations, such as local 
government rates, building insurance and health and safety related 


costs. Assuming these costs are $6 000 per annum, John and Joan 
are personally guaranteeing $42 000 per annum for the 6-year lease, 
or $252,000 in total. Should Jays Jumble Ltd become insolvent then 
Joan and John will have to personally pay any balance remaining o 
the 6-year lease to the landlord. 


Suppliers 


Businesses that supply goods and services to other firms will 
often allow their customers to purchase on account. This is known as 
trade credit. However, it is not easy for a new business to obtain 
trade credit. The credit manager for the supplier will evaluate the 
creditworthiness of the customer, decide whether to extend credit, 
how much credit, if any, and what credit limit to set. Given that a new 
venture lacks a credit history and carries a high risk of default, many 
suppliers will refuse to extend credit during a customer's start-up 
stage. In such a case, the customer either has to pay ‘cash on 
delivery’ or purchase elsewhere. 


Crowdfunding and venture capital 


Crowdfunding is a relatively new, cost-effective means by which 
companies can raise funds for business ventures or projects from the 
general public. It is typically facilitated through a crowdfunding 
service providers’ online platform. Start-up businesses are able to 
choose between two options: equity crowdfunding or reward-based 
crowdfunding. Companies are able to raise funds in both forms, but 
in equity crowdfunding investors receive shares in the company, 
while reward-based backers only receive a pledge from the company 
to receive a product or service. 

Since 2010 crowdfunding has been one of the fastest-growing 
sources of capital for start-ups, with over US$16 billion raised 
globally in 2014. The first equity crowdfunding offer in New Zealand 


was in late 2014, when Renaissance Brewing raised $700 000 in less 
than a two-week period. In New Zealand, the Financial Markets 
Authority regulates equity-crowdfunding service providers (i.e. the 
online platforms) and enforces the rules governing the fund-raising 
process. Under these rules, in any 12-month period small and 
established companies may raise up to $2 million in equity finance 
from the public relatively quickly and with considerably fewer 
disclosure requirements than are otherwise imposed on _ public 
companies seeking to raise money from the public. Investors can 
potentially benefit financially from owning shares in early-stage and 
rapidly growing private businesses; however, these benefits must be 
carefully weighed against the significantly higher risks. Investors 
need to be aware of the reduced regulatory controls on this form of 
fund-raising, and must be mindful that many of these start-up firms 
can and will fail. 


Toward the end of the start-up stage, venture capital funds may 
become available to successful businesses through venture capital 
organisations. These may be public companies or government- 
sponsored enterprises which act as intermediaries, obtaining funds 
from investors who seek a speculative investment, and providing 
funds to early-stage business ventures. Although equity funding is 
most commonly provided, occasionally debt funds may be available. 
Venture capital organisations fill a void in equity funding for 
businesses that lack the asset backing and credit strength to 
successfully sell shares to the general public or to institutional 
investors. 

In summary, during the start-up stage of a firm’s life cycle, the 
largest portion of funds may come from the owners. However, a 
variety of other equity and debt sources may be available from 
friends, relatives, banks and other financial institutions, suppliers, 
crowdfunding and venture capital organisations. 


Funding a business start-up 


A typical example of the funding of a new business is depicted in 
Table 10.3 , representing the liabilities and equity section of the 
balance sheet for our fictitious company, Technability Ltd, after one 
year of operations. Note that a discrepancy between the historical 
results depicted here and those forecast earlier in Chapter 7 is 


inevitable, although the time periods measured are identical. 


Liabilities and equity section, balance sheet, Technability 


Ltd 


Technability Ltd 
Partial Balance Sheet 
Year ended 31 Match, Year 1 


Current liabilities 


Bank overdraft $ 4000 
Trade accounts payable $ 3500 
Sundry accounts payable $ 11200 


Long-term liabilities 


Bank table loan 

Total liabilities 

Shareholders’ equity 

Issued and paid-up capital $201 000 
Retained earnings (loss) ($ 68000) 


Total liabilities and equity 


$ 18700 


$233 954 
$252 654 


$133 000 


$385 654 


Recall from Chapter 7 that during the year there was an expected 
cash deficiency of nearly $145 000, which was to decline to almost 
$61 000 by the end of the year. Consequently, $61 000 was needed 
as additional permanent financing, while the remaining deficiency 
would fluctuate over the year according to seasonal demands. 


In consultation with the bank manager, Manu and Melissa realised 
that more equity funding would be needed, as the loss from the first 
year of operations would erode the shareholders’ equity. 
Consequently, they issued to family members another $61 000 in 
ordinary shares to fund the permanent portion of the cash 
deficiency. Together with the $140 000 of equity capital from Manu 
and Melissa, this brought the issued capital up to $201 O00. It was 
decided that the fluctuating balance of the cash deficiency would 
best be financed by a temporary source of funds, so a bank overdraft 
was negotiated. Manu and Melissa were required to personally 
guarantee the bank overdraft as a condition for obtaining the funds. 
Some of the accounts payable were also subject to a personal 
guarantee. The other major source of finance was a bank term loan 
over the factory building. 


Growth stage 


Many businesses start out on a small scale, but, if successful, may 
experience rapid growth in assets, sales and profitability. At the 
beginning of the growth stage, the build-up of inventory and 
accounts receivable can result in liquidity problems whereby there is 
insufficient cash to finance the continued growth of the firm. If 
additional finance cannot be found, then it may be necessary to take 
drastic steps to prevent insolvency. These include deliberately 
slowing the growth in sales, limiting product lines and/or reducing 
inventory levels. There is a very high failure rate at this stage of a 


firm’s development owing to a lack of financial management 
expertise. 

During the initial growth phase, firms may rely on the sources of 
finance that were available during the start-up phase. Equity and 
debt funds will be provided by the various sources mentioned earlier. 
However, towards the end of the growth phase, when the firm has 
enjoyed a prolonged period of profitability and the scale of 
operations has expanded beyond that of a small business, additional 
sources of new finance may become available. Retained earnings 
may provide an internal source of equity funding, private placements 
of debt and equity may be possible, and further bank finance may be 
available. 

Table 10.4 summarises the various sources of finance that may be 
utilised during the growth phase. 


Table 10.4 Sources of finance — growth stage 


Owners’ personal investment 


Friends’ and relatives’ personal investment 


Banks and financial institutions 


Suppliers 


Crowdfunding and venture capital | | | 
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Retained earnings 


When the net profits of a business exceed the owners’ drawings or 
dividends, the earnings retained within the business provide an 


internal source of equity funding. Retained earnings can be invested 
in any assets, although they are normally invested in permanent 
assets such as the permanent portion of inventory or fixed assets. 

During the start-up stage of a business, retained earnings are not 
normally sufficient to provide a substantial source of funds, as the 
owners usually need to take salaries, drawings or dividends to 
support their personal expenses. However, sometime during the 
growth stage, retained earnings may become large enough to 
provide a moderate source of funds. Nevertheless, during this stage 
most firms still require more funds for expansion than are available 
from retained earnings. 


Private placements 


Given a history of success, a medium-sized business may be able to 
sell large parcels of shares or debt securities to financial institutions, 
such as life insurance companies, superannuation trusts and 
investment companies. These financial institutions invest and deal in 
securities on a continuing basis. To arrange a private placement, the 
business seeking funds contracts with an investment bank which acts 
as an intermediary to find suitable institutional investors. 

Equity finance can be arranged in the form of ordinary or 
preference shares, while debt finance would normally be of a secured 
nature such as debenture stock. A debenture is a secured note, 
usually with a medium- to long-term maturity. Debentures may be 
secured by specific assets such as property (mortgage debentures), 
or there may be a floating charge on all unpledged assets. If the 
business defaults, holders of debenture notes secured by specific 
assets will have first claim over those assets and can demand that 
they be sold to satisfy the debt. The holders of debentures that are 
secured by a floating charge on the unpledged assets have second 
priority, but will receive the proceeds from the sale of unpledged 


assets (and any surplus from the prior securities) before any 
distribution is made to unsecured creditors or equity holders. 


Banks and financial institutions 


Banks and other financial institutions offer a wide range of debt 
facilities to successful medium-sized businesses. Although overdraft 
facilities, loans, factoring, hire purchase, leases and mortgages may 
be available to new businesses, these finance sources are more 
readily available to well-established firms. However, additional 
sources of debt, such as a line of credit, revolving credit and loans 
secured by accounts receivable and inventory, may be available to 
firms in the latter part of the growth phase. 


Credit facilities 


A line of credit is an informal arrangement whereby a bank allows a 
firm to borrow up to a maximum specified amount over a set period 
of time. It is similar to a bank overdraft, although the line of credit is 
a loan account separate from the firm’s cheque account. The firm 
draws on its line of credit by issuing short-term unsecured notes. 
Before extending further credit, the bank will require the firm to pay 
back at least part of the cumulative amount borrowed. This 
reinforces the short-term nature of the facility. This form of finance is 
most suitable for seasonal businesses or to finance a specific short- 
term project. 

If a longer-term arrangement is required, then a revolving credit 
facility can be negotiated. Although it is similar to a line of credit, 
revolving credit is a legal commitment by the bank to provide credit 
to the firm when requested. It is generally extended for up to three 
years and incurs higher financing charges than a line of credit. 


Secured loans 


Successful firms that have a substantial investment in accounts 
receivable and/or inventory may be able to use these assets as 
collateral for a short-term bank loan. A firm can pledge its accounts 
receivable if the accounts are judged by the bank to be sufficiently 
high in amount and quality. The loan will be for less than the face 
value of the accounts, so that in the event of default by the borrower 
the bank can fully recover the funds from collections on accounts 
receivable. Finished goods inventory and raw materials of high unit 
value can also be used as collateral for a short-term loan, as long as 
the goods are readily marketable. Examples are stocks of consumer 
durables such as washing machines, television sets and motor 
vehicles. The loan will be for less than the cost of the pledged 
inventory so that if the borrower defaults, the inventory will be 
liquidated to extinguish the loan. In general, collateral loans can be 
costly due to the administrative expenses associated with the 
registration of liens or chattel securities. 

Factoring is another method of financing accounts receivable 
whereby accounts receivable are sold to a factoring company or 
another financial institution. The factor buys the existing and 
subsequent accounts receivable from a business firm for an agreed 
commission, being a percentage of the debts. The factor provides 
credit-checking facilities, mails monthly statements of account to the 
firm's customers and collects the payments on account. When the 
factoring arrangement is on a non-recourse basis, the factor also 
takes on the risk of bad debts. The factor normally pays the firm a 
percentage of the invoice value immediately and the balance (less 
commission) upon collection from the customer. Although the 
commissions may be as high as between 2.5% and 5% of collections, 
the firm gains from reduced costs of investment in accounts 
receivable, credit approval and debt collection. A similar alternative 
to factoring is invoice discounting, whereby the firm selling the 
accounts receivable retains and continues the collection function. 


To summarise, a firm in the growth stage of its life cycle will draw on 
the same sources of funds as in the start-up stage, but will be able to 
access additional equity through: 

¢ retained earnings 

* private placements 

¢ lines of credit 

¢ revolving credit 

¢ loans secured by accounts receivable or inventory 

¢ factoring and invoice discounting. 


Examp_.e 3: Funding business growth 


Our surfboard and windsurfer manufacturer Technability Ltd has now 
entered its seventh year of operations. The research and 
development activities undertaken by the firm have resulted in 
valuable patents for its unique manufacturing process, such that 
Technability now enjoys an excellent worldwide reputation for high- 
quality products. Recently, Technability has also successfully entered 
the market for the manufacture of small yachts. However, the high 
demand for its products has put pressure on the production facilities 
that Technability purchased seven years earlier. It has become 
evident that new funding will be required to allow the firm to grow 
further. Technability is still heavily reliant on suppliers and banks for 
short-term finance, but new long-term debt funds are now being 
raised in the form of a debenture over new land and buildings. In 
order to maintain an optimal balance between debt and equity 
funds, a private placement of ordinary shares has been negotiated. 
The funding section of the balance sheet for Technability has been 
reproduced in Table 10.5. 


Liabilities and equity section, balance sheet, Technability 
Ltd 


Technability Ltd 
Partial Balance Sheet 
Year ended 31 March, Year 7 


Current liabilities 


Trade accounts payable $ 58000 
Sundry accounts payable $ 145000 
Notes payable 1 $ 62000 
Accrued wages payable $ 38000 
Accrued taxes payable $ 75000 
Secured bank term loan 2 $ 230000 $ 608000 


Long-term liabilities 


Debenture loan 3 $ 820000 

Total liabilities $1 428 000 

Shareholders’ equity 

Issued and paid-up capital + $ 420000 

Retained earnings $1 558 000 $1 978 000 

Total liabilities and equity $3 406 000 
Notes: 


1 The notes payable are drawn against a $300 000 line of credit. 

2 The short-term loan is secured by accounts receivable and inventory valued ata cost of 
$1 300 000. 

3 The debenture matures in 20 years and is secured by land and buildings valued on 
31 March at $1 200 000. 

4 On 31 January, 210 000 fully paid ordinary shares of $1.00 each were issued by private 
placement. 


Maturity stage 


After becoming well established in the marketplace, a firm may 
enter a maturity stage, during which assets stabilise and sales 
plateau. During this stage, there may be no growth or a slight decline 
in profitability due to competition or other market changes. Unless 
further product development or geographical expansion is 
undertaken, the firm will eventually experience declining sales and 
profits. 

The range of financing alternatives available to a large firm during 
the maturity stage is fairly diverse, as shown in Table 10.6. The firm 
will still rely heavily on funding from financial institutions but can 
also utilise spontaneous sources such as trade credit from suppliers 
and accruals. 


Table 10.6 Sources of finance through the firm’s life cycle 


Friends’ and relatives’ personal investment [we | ae | 
Banks and financial institutions a 


Suppliers 
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Retained earnings may also provide a substantial source of funds 
if profitability can be maintained. Private placements of ordinary and 
preference shares, debentures, loans and unsecured notes may be 
made on a frequent basis to obtain small to moderate quantities of 
equity and debt funds. 

However, to fund major expansion projects, large firms need 
access to substantial financial resources. Working capital and other 
short-term requirements can be met, not only through the previously 
mentioned sources but also from the issue of bank bills and 
commercial bills. To obtain a large amount of long-term funds, a 
large, well-established company can issue shares, debentures and 
bonds to the public through the financial markets. Alternatively, large 
amounts of debt funds can be raised via syndicated loans and 
offshore securities. 


Banks and financial institutions 


Large, well-established companies in the maturity stage may use 
the services of a variety of financial institutions. Investment banks (or 
merchant banks) are intermediaries that specialise in servicing the 
funding needs of medium and large companies. Some large 
commercial banks, such as ANZ and Westpac Banking Corporation, 
have a separate investment banking division, while other institutions 
specialise only in investment banking. Their role is to act as an 
intermediary, bringing large-scale borrowers and lenders together. 


Commercial banks, investment banks and finance companies can 
assist in obtaining short-term funds in the form of commercial bills 
and bank bills. Commercial bills and bank bills are short-term 
marketable securities that are sold in large denominations to 
investors. Given that they are marketable, they can be resold by the 
lender or holder to other investors until the maturity date. However, 
a bank bill is a type of commercial bill that has been accepted by a 


commercial bank, meaning that a particular bank has agreed to be 
liable to repay the bill upon maturity. To compensate the bank, the 
borrower makes a payment to the bank upon maturity equal to the 
face value of the bill plus a fee. The acceptance process assures 
investors that the bill will be repaid. In contrast, commercial bills may 
or may not carry the acceptance of a financial institution. Given that 
commercial bills and bank bills are unsecured, only firms of high 
financial integrity can successfully issue non-accepted bills 
themselves. 

Investment banks can grant substantial short-term or medium- 
term loans to large companies through syndication. A syndicate is 
formed of several (often international) banks that directly or 
indirectly, through a ‘lead bank’, lend funds to a borrower. The 
syndicate results in a pooling of loan funds, so that exposure to 
default risk is limited to the contribution of each participating bank. 
This enables large multinational companies to borrow more than 
they could otherwise obtain from one single bank. 


Public offerings 


A public offering is an issue of securities by a company to the public. 
An investment bank or sharebroking firm will normally assist in the 
issue In the following ways. 
¢ Expert advice is given regarding: 
— the type of securities to offer 
— what selling price to set 
— how many securities to issue. 
¢ A prospectus is developed to advise potential investors of the 
financial position of the company. This document is required by 
law to advise potential investors of the financial position of the 
company intending to issue securities to the public. 


¢ The investment bank or sharebroking firm underwrites the issue 
by agreeing to take up any securities that are not subscribed by 
the public. The company may pay a fee to have the investment 
bank underwrite the issue, which guarantees the sale of the entire 
issue. 

The advantage of a public offering is that large parcels of securities 

can be sold to a large number of investors. When shares are sold to 

the general public, it is called a flotation. However, the issue costs 

can be very high, due to the extensive preparation required to issue 

shares to the public and due to the underwriting fees. 

If funding requirements are not great then a rights issue may be 
undertaken, whereby the company offers to sell securities to existing 
shareholders in proportion to their current holdings. The company 
benefits by avoiding the high issue costs of a flotation to the general 
public. Existing shareholders have the choice either to retain their 
proportionate interest in the company by purchasing additional 
shares, or to sell their rights to other investors. 

Several securities can be sold by flotation or rights issue. Equity 
capital can be raised using ordinary shares, preference shares or 
convertible securities, while debt funds may be sold as debentures, 
unsecured notes or bonds. Ordinary and preference shares were 
discussed earlier. Convertible securities begin their life in one form 
(usually debt) and may convert at a later date to another form of 
securities (usually equity). Most convertible securities are considered 
to be deferred equity finance, and include convertible notes, capital 
notes and convertible preference shares. Debt funds may be secured, 
as with debentures, or unsecured, as with unsecured notes and 
bonds. 


Offshore securities 


Large, reputable companies have increasingly turned to foreign 
markets to fund substantial requirements for equity and debt. The 
foreign markets have become popular in part due to the large 
volumes, low costs and high flexibility of offshore finance. In 
particular, the Euromarket has experienced rapid growth as it is 
subject to littlhe government regulation. The Euromarket is an 
international financial market that facilitates the trading of debt and 
equity securities outside the country of origin. The security is 
denominated in a currency foreign to the country where the issue is 
made. Euromarket deposits and loans are with eurobanks that are 
generally branches of international banks, located in a major 
offshore centre such as London, Hong Kong, Singapore, etc. 

A variety of short-term funds are available through the offshore 
markets. Two major sources are commercial bills and eurocurrency 
loans. Large, creditworthy companies may sell commercial bills in the 
United States at favourable interest rates. Eurocurrency loans are 
another alternative, being loans issued by a eurobank, denominated 
in a major currency other than the legal currency of the country in 
which it is issued. For example, Fonterra Co-operative Group Limited 
could obtain a loan via a Hong Kong eurobank, denominated in US 
dollars. Three-month to six-month loans are available, although with 
the permission of the lender they may be ‘rolled over’ several times 
by the borrower to extend the term. 

For medium-term and long-term funds, offshore markets facilitate 
the issue of foreign bonds, eurobonds and euroequities. 
¢ Foreign bonds are bonds issued in a foreign country, denominated 

in the currency of that foreign country. So an issue of bonds in 

Canada, denominated in Canadian dollars, by a New Zealand or 

Australian multinational company would be a foreign bond. These 

issues can be private placements or public issues. 
¢ Eurobonds are bonds issued outside the country of the currency in 

which they are denominated. An issue of bonds in London, 


denominated in US dollars, by a New Zealand company is an 
example of a eurobond. Note that if the issue had been sold 
primarily in New York, it would be a foreign bond rather than a 
eurobond. Eurobonds are frequently denominated in US dollars, 
called eurodollars, while those that are denominated in New 
Zealand dollars are more commonly referred to as eurokiwis. 

¢ For large companies that need more equity funding than can be 
raised domestically, the euroequities market may be utilised. This 
permits the company to raise equity funds through an issue of 
ordinary shares in offshore centres, resulting in a wider distribution 
of ownership and a greater amount of capital than would 
otherwise be possible. 


In summary, a firm in the maturity stage may have access to a great 
variety of financing instruments. No longer will one or two owners, 
friends and family supply the majority of the company’s financing. 
Short-term debt will be provided by suppliers, domestic and 
international banks, and other financial institutions. Other funding 
may be via domestic or international markets, consisting of a wide 
variety of debt and equity sources, including bank bills, commercial 
bills, syndicated loans, euroloans, ordinary and preference shares, 
and convertible securities. This situation is illustrated by the following 
example of Technability Ltd. 


Example 4: Funding business maturity 


Fifteen years after setting up their own company, Manu and Melissa 
have now ‘made it’! Although they still own some shares, the 
majority of Technability Ltd shares have been purchased by JRP Ltd, a 
large publicly listed company. JRP Ltd is a mature company involved 
at all levels of the value chain in the sporting goods industry. Manu 


and Melissa are pleased to remain involved in the operations o 
Technability Ltd in their respective capacities as Research and 
Development Manager and Chief Executive Officer. 


Technability Ltd is now a subsidiary of JRP Ltd, and for financial 
reporting purposes the balance sheets of the parent company and all 
its subsidiaries must be consolidated. Table 10.7 shows the funds 
section of the consolidated balance sheet of our fictitious 
multinational company, JRP Ltd. 


In our example, JRP Ltd relies primarily on suppliers and commercial 
bills for short-term financing. A wide variety of long-term debt 
instruments is employed, with major reliance being placed upon 
bank loans. Most of the equity funds are from ordinary shares and 
retained earnings, although some preference shares have been 
issued. Preference shareholders are not entitled to vote in the 
selection process for the Board of Directors, but have a priority claim 
on profits before ordinary shareholders. 


Table 10.7 Liabilities and equity section, consolidated balance 
sheet, JRP Ltd 
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Secured bank term loan 1 $ 8000 
Current portion of term debt and lease $ 54 000 $ 388100 


Long-term liabilities 


Unsecured bank term loans a $ 347 300 
Unsecured capital notes 3 $ 15200 
Capitalised finance lease + $ 11500 
Debenture loans 5 $ 62500 
Total liabilities $ 824600 
Shareholders’ equity 

Issued and paid-up capital 

Ordinary shares 6 $592 000 

Preference shares $ 22 000 

Retained earnings $273 800 $ 887 800 
Total liabilities and equity $1 712 400 


Notes 
1 The short-term loan is secured by inventory valued at a cost of $12 000 000. 
2 The unsecured bank term loans mature as follows: 
within two years $42 000 000 four years $163 000 000 
three years $117 000 000 after four years $25 300 000 
3 The capital notes are long-term fixed-rate unsecured subordinated notes that are 
convertible in ten years’ time into ordinary shares of JRP at 98% of the then current 
market price of JRP ordinary shares. JRP may, at its option, redeem the capital notes in 
ten years’ time for cash at the principal amount plus any accmed interest. 
The capitalised finance lease terminates in eight years’ time. 
5 The debentures mature in 15 years’ time and are secured by land, buildings and equipment 
valued on 31 March at $97 500 000. 
6 In accordance with the constitution, 92 000 fully paid ordinary shares were issued under 
approved employee share-purchase schemes. 
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Choosing the financing mix 

Notwithstanding the constraints imposed by the availability of funds 

set by the stage in the firm's life cycle, there are several important 

decisions that owners or senior managers must make concerning the 

financing of the firm. 

¢ What proportions of short-term versus long-term funding should 
be employed? 

¢ To what extent should internal versus external sources of funds be 
used? 

¢ What proportions of debt and equity will maximise the value of 
the firm? 

The strategic policy decisions that deal with these issues will be 

examined next. 


Short-term or long-term sources? 


In the last section we examined many short- and long-term financing 
alternatives that may be available to businesses. A strategic policy 
decision must be made concerning the extent to which short- or 
long-term sources of finance are to be relied on. This is of major 
importance, as such a decision will affect the risk—profitability profile 
of the business. 

Recall that risk and profitability tend to move together. The higher 
the expected risk, the higher the expected profits, and vice versa. 
Using a high proportion of short-term finance increases the risks of 
being unable to pay obligations as they come due and of being 
unable to refinance. However, using short-term finance enhances 
profits as it typically costs less than long-term funds. Long-term 
finance carries less risk, but is less profitable. The extent of risks and 
profits inherent in short-term and long-term financing are 
summarised in Table 10.8. 


Table 10.8 Risk and profitability of short-term and long-term 
financing 


Long-term Low 


Short-term financing tends to be riskier than long-term financing for 

two reasons. 

1 The use of a high proportion of short-term finance minimises the 
net working capital or liquidity of a business. Recall that net 
working capital is equal to current assets less current liabilities. If 
current liabilities are high, then net working capital will be low. A 
low level of net working capital is risky as it increases the 
likelihood of the business being unable to meet its obligations as 
they come due. Conversely, financing with a high proportion of 
long-term funds is less risky, as net working capital and liquidity 
would be higher. 

2 It may be difficult to refinance during periods of recession and/or 
tight monetary conditions. During the height of the global 
financial crisis, many businesses were unable to refinance existing 
loans, as the banks themselves could not obtain sufficient funds. 
As the 2014 PwC Global Treasury Survey highlights, even six years 
after the height of the crisis, corporate treasurers considered 
refinancing their top concern. This is especially true for financially 
weak firms. In times of recession, banks may have excessive bad 
debts and be reluctant to risk further losses. If property prices fall, 
then some properties may carry debt liabilities greater than their 
land values. Businesses that have financed their properties with 
short-term debt may need to refinance at increasingly higher 


interest rates, leading them to experience financial distress. Even 
worse, a firm that cannot refinance its short-term loans may face 
insolvency and bankruptcy. However, with long-term funds there is 
less need for frequent refinancing, thereby reducing the 
refinancing risk. 

Despite the inherent risks, however, a strategy of using a high 

proportion of short-term finance tends to yield higher profits than a 

strategy of long-term finance. Again, there are two reasons for this. 

1 Short-term sources of finance normally cost less than long-term 
sources. By using suppliers’ credit, for example, a business incurs 
no explicit interest cost as long as accounts are paid on time. 
Furthermore, banks and financial institutions normally charge a 
lower interest rate on short-term loans than on similarly secured 
long-term loans. The lower the financing costs, the higher the 
firm’s profits. 

2 Financing with long-term funds means that at times when finance 
requirements are low, excess liquidity will result. This situation is 
depicted graphically in Figure 10.2. Financing requirements may be 
low when inventory and accounts receivable are low due to a 
seasonal drop in sales. Yet, if only long-term funding was to be 
employed, the firm would need to obtain sufficient funds to cover 
the periods of high demands on funds. Therefore, at times of low 
seasonal demand, excess cash will be on hand. While this excess 
cash could be reinvested in marketable securities to earn interest 
income, the interest rate received would be much lower than the 
cost of financing with long-term funds. Consequently, higher costs 
and lower profits result from using long-term funds. 


Long-term funds 


! 


Excess liquidity 


Total assets 


Figure 10.2 Financing with long-term funds 


Financial decision-makers attempt to employ that mix of short- 
term and long-term funds that maximises profits within an 
acceptable level of risk. Small businesses often find that short-term 
sources of external funds are more accessible than long-term 
sources. Lenders are generally reluctant to lend long-term funds to 
small businesses due to the perception that investing in small 
businesses is riskier than investing in larger businesses. 
Consequently, small businesses tend to rely more heavily on trade 
credit and short-term bank finance than large firms do. As 
mentioned above, heavy reliance by small businesses on short-term 
finance has the effect of increasing not only their profitability but 
also their risk. 


Lenders’ perceptions and lending policies can become self- 
fulfilling prophecies. As mentioned earlier, heavy reliance by small 
businesses on short-term finance has the effect of increasing not 
only their profitability but also their risk. Small businesses may fail 
due to a lack of long-term finance and as a result of high interest 
costs due to perceived high risk. In larger firms, strategic corporate 
guidelines are frequently provided on the proportions of short-term 
and long-term funding to be achieved. 


Internal or external funding? 


A strategic decision must be made concerning the extent to which 
financing should be obtained from internal or external sources. The 
major internal source of funds is earnings retained within the 
business, whereas external funds are from owners and lenders who 
are external to the operations of the firm. 

The amount of retained earnings available for reinvestment will be 
affected by the firm's dividend policy. Profits can either be paid out 
to the owners as drawings or dividends, or can be retained as an 
internal source of equity finance. The higher the proportion of profits 
paid out as dividends, the lower the retained earnings and the larger 
the amount of external finance required. Dividend policy is set at the 
strategic level of management decision-making, and considers both 
the needs of the firm for retained earnings and the preferences of 
investors for the amount and consistency of dividends. 

Normally, when equity funds are required for investment purposes 
a firm will utilise retained earnings before raising new external 
sources of equity funds. This is because retained earnings are 
normally the cheapest source of equity finance as there are no issue 
or underwriting costs. 


Debt or equity finance? 


Another strategic decision involves the attempt to set the optimal 
mix of debt and equity that will maximise the value of the firm. An 
assessment is needed of the risk and return to owners from each 
source of finance. Recall that earlier the major features of debt and 
equity were examined. Debt finance was found to be cheaper than 
equity finance. This is because debt is considered by lenders to be of 
lower risk than equity, and therefore lenders require a lower return 
than owners. 

Consequently, using low-cost debt finance can increase earnings 
per share (EPS). However, from the firm’s point of view, the higher 
the proportion of debt relative to total finance (debt plus equity), the 
greater the financial risk. Financial risk is a consequence of the 
contractual nature of debt. If the borrower defaults on interest or 
principal repayments, the firm may be liquidated. Since creditors 
have first claim on business assets in the event of liquidation, the 
business owners risk being unable to recover their invested capital. 
Therefore, debt finance increases both EPS and risk. 

In contrast, using a high proportion of equity finance often results 
in lower EPS, but with less risk to the firm. Owners require a higher 
rate of return than lenders to compensate for the riskiness of their 
investment, so equity finance tends to be more costly. However, from 
the point of view of the business, equity finance is not as risky as 
debt finance, as a failure to pay a return in the form of dividends will 
not directly affect the survival of the firm. Table 10.9 summarises the 
risks and returns attributable to debt and equity finance from the 
point of view of the firm and its owners. 


Table 10.9 Risk and return of debt and equity finance 


To achieve an optimal mix of debt and equity, managers attempt 
to balance the risk-return trade-off, setting an acceptable level of 
financial risk to generate a desirable level of returns. As part of this 
process, the financial manager of the firm will examine the financial 
measures of debt. The debt ratio measures the proportion of debt 
relative to total finance or, alternatively, the proportion of assets 
financed by debt. The debt-equity ratio measures the proportion of 
long-term debt relative to shareholders’ equity. These ratios are 
calculated as follows: 


Debt ratio = eee Equation 10.1 
Total assets 
, Long-term debt . 
Debt-equity ratio = ————___ Equation 10.2 
Shareholders’ equity 


Firms in industries that experience fluctuating or unpredictable cash 
flows tend to limit their exposure to risk by using less debt finance. 
In less volatile industries where business risk is lower, businesses can 
afford to accept the risk of using more debt in order to gain the 
benefit of higher returns. The industry debt ratios shown in Table 
10.10 reveal that debt levels can vary considerably, both between 
industries such as mining and transport, and over time within an 
industry like food. The comparatively low debt ratios for the mining 
industry are consistent with the high business risk associated with 
mining exploration. 


Table 10.10 Selected New Zealand industry debt ratios 
Source: Compiled from information supplied by NZX Company 
Research. 


| | 
7 


5 

1 
| 

Average 38.2 40.7 38.8 


Example 5: Debt ratio 


As happens in the case of many new start-ups, the debt ratio for 
Technability Ltd was high (at 65.5%), as measured by the first year’s 
balance sheet. By year 7, the decline in the debt ratio (to 41.9%) had 
reduced the firm's financial risk exposure to a more moderate level. 


Total liabilities $252 654 _ 
Total assets $385 654 : $3406 000 — 


$1 428 000 


Debt ratio = 65.5% ——_—— = 41.9% 


= 


Cost of capital 

From the point of view of a firm, the cost of capital represents the 
cost of raising and using finance. It also represents the rate of return 
required by the firm’s investors; therefore, the cost of capital is the 
return the firm must earn in order to maintain the firm's value. 
Consequently, the cost of capital is an appropriate benchmark used 
by management to evaluate proposed investments. Only those 
investments that earn a return greater than, or equal to, the cost of 
capital will be undertaken. 

The appropriate mix of debt and equity finance for a firm is 
known as the optimal capital structure. By maintaining an optimal 
capital structure, a firm will achieve a balance of costs and risks that 
both minimises the overall cost of financing and maximises the value 
of the firm. To achieve such a balance, it is important to know the 
costs of using each source of funds. The costs can vary widely 
between different instruments and according to the economic 
climate. Some typical costs of debt and equity finance in New 
Zealand as at September 2015 are presented in Table 10.11. Overall, 
the costs at this time were low relative to past periods, due to 
exceptionally low inflation expectations. 

In general, government financing costs, as evidenced by Treasury 
bills and government bonds, tend to be low relative to private-sector 
financing costs, due to the low risk of the government defaulting on 
its obligations. As discussed earlier, in normal conditions we expect 
long-term rates to exceed short-term rates. Generally, the higher the 
risk, the higher the financing costs. 

These various costs can be described in four broad categories — 
the cost of: 
¢ debt capital 


* ordinary shares 
¢ retained earnings 
* preference shares. 


Cost of debt capital 


The after-tax cost of debt to a firm has three components: 
¢ interest paid to lenders/debt holders 

* issue costs 

¢ the interest tax shield. 


Table 10.11 Costs of financing in New Zealand, 30 September 2015! 
Source: Reserve Bank of New Zealand; The Treasury; TSB; NZX. 


Short-term 

New Zealand government Treasury bills 
90-day bank bills® 

Bank overdraft® 

Medium- and long-term 

New Zealand government bonds due 2020 
High-grade bonds unsecured, due 2020° 
Small business fixed rates, 1 year® 


Publicly listed ordinary shares? 


Notes 
These costs are based on aggregated data from a vanety of sources. The data are provided 
for illustrative purposes only and must not be relied on for investment decision-making. 
Excludes issues costs. Financing costs are the yields reported on 30 September 2015. 
The cost to the borrower vanes considerably according to the secunty, protective provisions 
and the risk of the borrower. 
Estimated as the current government stock yield plus the New Zealand Treasury forecast 
long-term equity nsk premium. 


Interest cost 

Lenders require a return or yield on their investment to compensate 
them for the time value of money and risk. On a bank loan, the 
compensation to the lender is the interest rate charged. For a debt 
instrument, such as a bond that is issued to the public, the return will 
be the expected holding period yield. 


Issue costs 

Issue costs will increase the effective cost (or true cost) of debt. For a 
bank loan, the lenders may impose additional administrative charges 
in excess of the interest charge. Similarly, with a public issue of 
debentures or bonds, the investment bank or sharebroking firm that 
advises and sells the issue will charge fees. These fees, or issue costs, 
increase the cost of debt to the borrower. 


Interest tax shield 


The interest cost incurred by business borrowers is reduced by the 
interest tax shield; that is, the savings the business makes due to the 
tax-deductibility of interest payments. The after-tax cost of debt (ry) 


is calculated by multiplying the pre-tax cost of debt (r;) by one minus 
the tax rate (1 — t). The formula is given below: 


r,=r,x1- Equation 10.3 


Example 6: Calculating the after-tax cost of debt 


JRP Ltd has taken out a long-term bank loan that carries an interest 
rate of 6%. The tax rate is 30%. Using Equation 10.3, the after-tax 
cost of debt is calculated as follows: 


tr, = 0.060 x (1 —0.30) 
= 0.042 or 4.2% 


The difference between the before-tax and after-tax cost of debt 
represents the interest tax shield. In this example, the savings due to 
the tax-deductibility of interest is 6.0% — 4.2% = 1.8%. 


Cost of equity capital 


The cost of equity capital is the cost of financing with equity. It is a 
long-term source of finance and the major source of risk capital that 
is provided by the owners. Each of the components of equity carries 
a cost that must reflect the period and risk of the investment. Among 
the major components of company equity funds are ordinary shares, 
retained earnings and preference shares. Their costs are discussed in 
the following sections. 


Ordinary shares 


Equity financing with ordinary shares results in two costs to the firm: 
¢ dividends paid to ordinary shareholders 

¢ issue costs. 

Ordinary shareholders receive dividend payments at semi-annual 
intervals, usually expressed as cents per share. Cash dividends plus 
issue costs paid on the issue of new ordinary shares represent the 
total cost to the firm of ordinary share financing. 

Ordinary share dividends are not tax-deductible to the firm, so 
there is no explicit tax shield. Nevertheless, in many countries — 
including Australia and New Zealand — a system of dividend 
imputation operates whereby equity income is taxed only once. 
Consequently, when a company distributes dividends out of earned 
(taxed) income, the dividend income Is essentially taxed once only at 


the marginal tax rate of the shareholder. This is similar to the tax 
implications of debt, where interest income is taxed only in the 
hands of the lender. So, although a company gains no explicit tax 
Shield by virtue of paying dividends, an implicit recognition of the 
effect of dividend imputation is included in the price of ordinary 
shares. 


Retained earnings 


Many businesses maintain large working capital balances in the form 
of liquid assets, such as cash and marketable securities, in readiness 
to undertake investment opportunities. These liquid balances result 
from retained earnings; that is, the business cash inflows which have 
been reinvested in the business. 

Unlike the other sources of long-term finance, the use of retained 
earnings does not result in the payment of interest or dividends. 
Nevertheless, the use of retained earnings is not cost-free. The 
alternative to retaining earnings is to pay out dividends to 
shareholders, so when earnings are retained, shareholders forego 
some dividend income. Shareholders who receive dividends can 
reinvest those funds in other investments and earn a _ return. 
Consequently, there is an opportunity cost of using retained 
earnings. This opportunity cost is equal to the cost of financing with 
ordinary shares, with an absence of issue costs. Issue costs are equal 
to zero, as there is no need to incur issue costs in order to use 
retained earnings. 

Given that retained earnings essentially ‘belong’ to shareholders, 
retained earnings are considered an internal source of equity 
financing. While there are a number of methods used to estimate the 
cost of equity, in practice the most common method for estimating 
the cost of retained earnings (and ordinary shares before issue costs) 
is the CAPM. This was discussed earlier in Chapter 6. 


Example /: Calculating the cost of retaining earnings 


JRP Ltd has a policy of paying out 60% of its profits each year as 
dividends, retaining the remaining 40% for investment in new 
projects. JRP Ltd shares have a B of 1.3, while the risk-free rate is 4% 
and the equity market risk premium (MRP) is 5%. Using the CAPM 
Equation 6.15 from Chapter 6, the cost of retained earnings is 
calculated as follows: 


r, =1;+ B(MRP) 
= 0.04 + 1.3(.05) 
= 0.105 or 10.5% 


Preference shares 


Firms that finance some of their assets with preference shares will 
incur two costs: 

¢ dividends paid to preference shareholders 

* issue costs. 

Preference shareholders are generally paid a constant dollar 
dividend, often expressed as a percentage of the face value. The 
dividends, plus any issue costs paid to investment banks on the issue 
of new shares, represent the cost to the firm of financing with 
preference shares. 

Note that, as with ordinary shares, there is no explicit tax shield 
attributable to financing with preference shares, although there may 
be an implicit tax benefit as a consequence of dividend imputation 
credits. 

Like ordinary shares, there is no maturity date for preference 
shares. Given that preference dividend payments are the same each 


year in perpetuity, we can determine the cost of preference share 
using the perpetuity formula Equation 5.9 from Chapter 5 , as shown 
below. 


We can then rearrange the formula to solve investors’ required return 
rp (or the cost of preference shares from the company’s perspective) 


as follows: 


a ae Equation 10.4 


where 
ty = the cost of preference shares 
C, = the total dollar value of the dividend cashflow at the end of 
year 1 (and each year thereafter) 


PY = the current value of the preference share. 


Example &: Calculating the cost of preference shares 


JRP Ltd has preference shares that last traded for $12.50 per share. | 
the preference shares pay $1.00 in dividends per year then, using 
Equation 10.4, the cost of preference shares is calculated as follows: 


= 0.080 or 8.0% 


If JRP Ltd were to issue new preference shares, they would also incur 
issue costs, meaning the final cost of the new preference shares 
would be greater than 8%. 


Weighted average cost of capital 


The overall cost to the firm of all long-term sources of finance can 
be computed as the weighted average cost of capital (WACC or r,,). 


To find this, we need to know the cost of each source of financing 
and their percentage weight in the firm’s capital structure. These 
weights should ideally be calculated based upon the market values 
of the financing sources, and not on accounting book values. The 
WACC is calculated by weighting the cost of each source of capital 
by its respective proportion in the firm’s capital structure as follows: 


Yeo = (fa X Wa) + (x, X W,) + (x We) Equation 10.5 


where 
Wa = the proportion of long-term debt in the firm’s capital structure 
w, = the proportion of preference shares in the firm’s capital structure 
w. = the proportion of ordinary shareequity in the firm’s capital structure. 


The weights (wg, Ww, and we) must sum to 1.0. For ease of calculation 


and interpretation of WACC, the weights are converted into decimals 
as shown in Example 9. 


Example 9: Determining WACC 


JRP Ltd attempts to finance 30% of the market value of total assets 
with debt, at an after-tax cost of 4.2%, 10% with preference shares at 
a cost of 8.0%, and 60% with retained earnings at a cost of 10.5%. 
Using Equation 10.5, the weighted average cost of finance is 
calculated as follows: 


r.. = (0.30 x 0.042) + (0.10 x 0.08) + (0.60 x 0.105) 
= 0.0836 or 8.4% 


Note that in practice WACC is typically rounded to the nearest 10th 
of a per cent, e.g. 8.4%. 


The WACC represents the overall return required by all suppliers of 
finance to maintain their level of investment in the firm. If the firm is 
able to invest in projects that will earn a return greater than, or equal 
to, the WACC, then all suppliers of finance will be compensated at 
their respective required rates of return. 


Conclusion 

This chapter looked at how firms are financed and the financing 
decisions that firms must make. Most firms are financed with a 
mixture of debt and equity. Debt funds are supplied by lenders, 
whereas equity funds represent owners’ capital. 

A firm's financing needs will change over the firm’s life cycle. 
During the start-up stage, new businesses will finance their 
investment and operating expenditures from several sources, 
including owners, friends and relatives, suppliers, banks and finance 
companies, crowdfunding and venture capital organisations. The 


capital structure should include a significant proportion of equity 
capital, otherwise debt funds may be difficult to obtain. Furthermore, 
the owners and/or directors of a new business may have to 
personally guarantee the business debts before lenders will provide 
debt funding. 

During the growth stage, the expansion of sales can lead to a 
significant investment in accounts receivable and inventory. Firms will 
rely on the same sources of finance that were available during the 
start-up stage, but as profitability and assets increase then other 
funding options will become available. Additional equity in the form 
of retained earnings, private placements of debt and equity with 
financial institutions, and further debt, such as lines of credit, 
revolving credit and secured short-term loans, may be alternative 
sources of finance. 

A large, successful, well-established firm is likely to be in the 
maturity stage, when sales and profits are stable. Short-term debt 
will be available from suppliers, domestic and international banks, 
and other financial institutions. Local and international markets will 
be used to obtain medium-term and long-term finance in many 
different forms, such as syndicated loans, euroloans, ordinary and 
preference shares, and convertible securities. 

Other important financing decisions involve choosing an 
appropriate proportion of short-term to long-term funds, internal to 
external sources, and debt to equity. These decisions involve 
balancing the financial risk and costs of funds relative to the stability 
of the anticipated returns. 

A firm can calculate the overall cost of all sources of long-term 
finance as a weighted average of the cost of each individual source. 
Known as the weighted average cost of capital, it represents the 
minimum return required to be earned by the firm in order to 
compensate all suppliers of finance at their respective required rates 
of return. This cost of capital may be used as a benchmark in 


accepting projects for investment, or as a discount rate in calculating 
the present value of estimated future cash flows. 

The use of a required rate of return, including the weighted 
average cost of capital, in making long-term investment decisions 
will be explained in the following two chapters. 


SELF-TEST QUESTIONS 


Amount Finance cost 
Long-term debt $2 200 000 11.43% 
Ordinary share equity $2 800 000 18.80% 
Total liabilities and equity $5 000 000 


ANSWERS TO SELF-TEST QUESTIONS 


Total assets 

% debt 

Book value of debt 
% equity 

Book value of equity 


Operating income 

Interest expense (10% x debt) 
Profit before tax 

Taxes at 30% 

Profit after taxes 

Ordinary shares on issue 
EPS 


Current 
$500 000 
20% 
$100 000 
80% 
$400 000 


$100 000 
$ 10000 
$ 90 000 
$ 27 000 
$ 63 000 
400 000 
$0.158 


Proposed 
$500 000 
40% 

$200 000 
60% 

$300 000 


$100 000 
$ 20 000 
$ 80 000 
$ 24 000 
$ 56 000 
300 000 
$0.187 


Why is it that debt is considered by lenders to be 
of lower risk than equity? 


2 Why is it that the cost of debt to a firm is less than the cost of 
equity? 

3 List the major features that distinguish debt from equity. 

4 Describe the changes in sales and operating cash flow over a 
firm’s life cycle. 

5 List the major sources of finance available during the start-up 
stage of a firm’s life cycle. Identify each source as debt equity 
or either debt or equity. 

6 What are venture capital funds, and how do venture capital 
organisations fill a void in equity funding for businesses? 

7 List and define the various debt instruments available from 
banks and financial institutions in the start-up stage of a 
firm’s life cycle. 

8 Discuss the major financing problems of a firm during the 
Start-up stage of its life cycle. 

9 types of debt instrument would be suitable to finance the 
purchase of major equipment by a firm in the start-up stage 
of its life cycle? 

10 Explain the major features that distinguish a financial lease 
from an operating lease. 

11 List the major sources of finance available during the growth 
stage of a firm’s life cycle. Identify each source as debt, equity, 
or e/ther debt or equity. 

12 Define the terms /ine of credit, revolving credit, pledge and 
factoring. 

13 What financial problems could cause the failure of a young, 
profitable, growing business? 

14 Describe the alternative debt instruments available to finance 
the accounts receivable of a firm in the growth stage of its life 
cycle. 

15 List the major sources of finance available during the maturity 
stage of a firm’s life cycle. Identify each source as debt, equity, 


or e/ther debt or equity. 

16 Distinguish between bank bills and commercial bills. 

17 What is the advantage of a syndicated loan from the point of 
view of: 

a borrower? 
0 the lenders? 

18 What is an investment bank? 

19 Distinguish between a private placement and a_ public 
offering. 

20 Describe three different ways for a public company to raise 
external equity funds using ordinary shares. 

21 Why are convertible securities often considered to be 
deferred equity finance? What circumstances would lead a 
company to prefer to issue convertible securities that convert 
to ordinary shares in three years’ time, rather than issue 
ordinary shares immediately? 

22 What is the difference between a foreign bond and a 
eurobond? 

23 Why is it that many large, successful companies choose to 
raise a portion of their debt and equity funds in foreign 
markets? 

24 Define the terms Euromarket and eurocurrency loans. 

25 How does a strategy of using a high proportion of short-term 
finance affect the profits and risks of a firm? 

26 Wally has financed the purchase of a small-town hotel with 
short-term debt. Do you foresee any potential problems with 
this? 

27 Twin Hills Ski Shop expects monthly inventory levels over the 
next year to range from $100 000 to $700 000. Would you 
recommend the use of mostly short-term or long-term funds 
to finance the purchase of inventory? Explain why. 

28 Differentiate between internal and external sources of funds. 


29 


30 
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In what way are investment, dividend and financing strategies 
interdependent? 

It has been said that ‘debt is a double-edged sword’. What is 
meant by this expression? 

What are the risks and returns attributable to debt and equity 
finance from the point of view of the firm? 

Ruth purchased a corner dairy for $200 000. The vendor took 
$120 000 immediately as part-payment, a sum which Ruth 
had obtained as a long-term loan from her aunt. The balance 
of the purchase price was due in four consecutive monthly 
instalments of $20 000 each. Ruth paid this from the cash 
flow of the business; however, this meant that most of Ruth's 
suppliers’ accounts could not be paid. Assuming that the dairy 
generated no profit in the first four months of operations, 
effectively what proportions of debt and equity did Ruth use 
to finance the purchase? Do you foresee any potential 
problems for Ruth? 

Wendell wants to purchase his first home, but has been 
unable to save enough money for a deposit. The house will 
cost $220 000, but the maximum mortgage loan Wendell can 
obtain is for $176 000. Wendell plans to borrow the remaining 
$44 000 required as a deposit from his parents. Effectively 
what proportion of debt and equity is Wendell planning to 
use to finance the purchase? What are the potential problems 
with Wendell’s strategy? 

Belinda Fine Foods Ltd is a successful medium-sized firm with 
total assets of $3 200 000. Due to the conservative nature of 
the managing director, who owns 51% of the issued capital, 
the firm is financed with 90% equity and 10% debt. The 
profits and cash flows of the firm are consistent and highly 
predictable. Could the firm’s shareholders benefit from an 


increase in the proportion of debt in the firm's capital 
structure? Explain why. 

35 Name the three components of the after-tax cost of debt. For 
each component, describe whether the effect is to increase or 
decrease the cost to the firm. 

36 What costs does a firm incur with respect to financing with 
ordinary shares? 

37 Explain why the use of retained earnings involves a cost to a 
firm. 

38 What is the weighted average cost of capital to a firm, and 
how is it relevant in the evaluation of potential investment 
projects? 

39 Teddy Toys Ltd is examining its mix of short-term and long- 
term finance. The relative costs of each are as follows: 


a Calculate the total annual financing cost for the firm, given 
the current financing mix. 

6 Calculate the revised annual finance cost for the firm 
assuming that: 
i $4000 of short-term funds were converted to long-term 
ii $4 000 of short-term funds were converted to long-term 

40 James Fishing Supplies currently has the following assets, 
liabilities and owners’ equity: 


Assets Liabilities and owners’ equity 


Current assets $50 000 Current liabilities $40 000 
Fixed assets $32 000 Long-term debt $16 000 
Owners’ equity $26 000 

$82 000 $82 000 


Short-term funds have an average finance cost of 6%, while 
long-term funds cost approximately 15%. 
Calculate the current level of net working capital and the 
total annual finance cost for the firm. 
Calculate the revised level of net working capital and the 
revised total annual finance cost for the firm assuming that: 
$6 000 of short-term funds were converted to long-term. 
$6 000 of long-term funds were converted to short-term. 
Comment on the relative risks and profits of the alternative 
financing strategies. 
Fiona Swimwear Manufacturing Ltd's total assets for each 
month next year are forecast as follows: 


January $30 000 July $45 000 
February $32 000 August $52 000 
March $32 000 September $56 000 
April $32 000 October $60 000 
May $35 000 November $55 000 
June $35 000 December $40 000 


Graph the total assets of Fiona Swimwear for each month 
through the year. 

Indicate on your graph the excess liquidity that the firm 
would have if the assets were financed solely by $60 000 of 
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long-term funds. 

c Calculate the total finance cost for the firm if its long-term 
funds cost an average of 16%. 

New-U Cosmetics Ltd is attempting to balance its policy 

variables with respect to its investment, financing and 

dividend requirements. The firm wishes to undertake new 
investments costing $100 000 over the next year. To maintain 

a consistent dividend policy, $80 000 will be needed to pay 

next year’s dividends. The firm wishes to retain its current 

capital structure of 50% debt and 50% equity. New equity 
funds in the form of retained earnings of $90 000 are 
available for investment and dividend requirements. 

a How can the firm's investment, financing and dividend 
requirements best be met? 

0 What action could the firm undertake if the investment 
needs totalled $150 000 rather than $100 000? 

Best Buy Supermarkets Ltd has total assets of $800 000. The 

current capital structure comprises 50% debt and 50% equity. 

The annual interest cost of debt is 12%, and there are 500 000 

shares on issue. Operating income (earnings before interest 

and taxes) is $100 000 and the firm’s tax rate is 30%. 

a Calculate Best Buy’s profit after taxes and earnings per 
share (EPS). 

6 Calculate Best Buy's profit after taxes and EPS, assuming a 
capital structure of 40% debt and 60% equity. Assume that 
there are now 600 000 shares on issue. 

c Calculate Best Buy’s profit after taxes and EPS, assuming a 
capital structure of 60% debt and 40% equity. Assume that 
there are now 400 000 shares on issue. 

cd Which capital structure will give the best return to 
shareholders? 


44 Kiwi Kids Shops Ltd intends to finance its future investments 
with 30% debt and 70% equity. The pre-tax interest cost of 
debt is 8%, while the after-tax cost of new ordinary shares is 
18%. Calculate the weighted average cost of capital. 

45 Taylor Ltd has determined its optimal capital structure and 
finance costs to be as follows: 


Calculate Taylor Ltd's weighted average cost of capital. 
46 Fast Paced Entertainment Ltd is evaluating the following 
(independent) investment opportunities: 


Fast Paced has determined its optimal capital structure and 
finance costs to be: 


Amount After-tax cost 


Long-term debt $1 200 000 7.5% 
Capital notes $ 800 000 14.0% 
Ordinary share equity $3 200 000 18.6% 
Total liabilities and equity $5 200 000 


Calculate Fast Paced’s weighted average cost of capital. 
Which projects will earn a return sufficient to meet the 
overall costs of financing? 
Big Oak Furniture Ltd is considering two alternative capital 
structures: 


50% debt 75% debt 
Long-term debt 
12% annual interest $100 000 $100 000 
14% annual interest $ 50 000 
Ordinary shares 
100 000 issued $100 000 
50 000 issued $ 50 000 
$200 000 $200 000 


The firm's tax rate is 30%. 
Calculate Big Oak's profit after taxes and earnings per share 
(EPS) at three alternative levels of operating income 
(earnings before interest and taxes) for each alternative 
financing plan, using the following format: 


Operating income $19 000 | $26000 | $33000 | $19000 | $26000 | $33 000 
— Interest expense 

Profit before tax 

— Taxes (30%) 


Pestatertoe | | | ||| __ 
Egepesbaw 


6 Which capital structure would be preferred at each level of 
operating income? 

c What is the range of EPS over the three levels of operating 
income for each alternative structure? 

d If risk is defined as variability of EPS, which structure is 
riskier? 

48 Several years ago Trentham Ltd issued 10% preference shares 
at their face value of $100 per share. 

a Calculate the cost of preference shares, assuming that they 
are currently selling for $120 per share. 

6 Assuming that the preference shares are currently selling 
for $100 per share, what is the investors’ required return? 

c If investors in Trentham’s preference shares are currently 
buying and selling the shares for $80 per share, what is the 
current return the investors are demanding? 

cd Based on your answers above, what is the relationship 
between the investors’ required return (or the cost of 
Trentham Ltd's preference shares) and the current value of 
preference shares? 

49 You are working as an investment analyst and have been 
asked to estimate the cost of ordinary share equity for several 
companies. The current risk-free rate is 4.5% and the equity 
market risk premium (MRP) is 5%. The companies and their 
respective B values are shown below. 


a What is the expected equity market return? 

6 Calculate the cost of ordinary share equity using the capital 
asset pricing model. 

c Explain the relationship between B and cost of ordinary 
share equity. 


CHAPTER 11 


Investment in long-term assets — 
Concepts 


M Learning objectives 

By the end of this chapter, you should be able to: 

Midescribe the steps of determining, evaluating and 
implementing long-term investment projects 

Mi calculate the investment outlay for an investment proposal 

Mexplain the concept of depreciation, and calculate the 
annual depreciation allowed for taxation purposes on an 
asset using the diminishing value method 

Mi calculate the annual operating cash flows for an investment 
proposal 

Mi calculate the tax effects arising from the sale of a long-term 
asset 

Mi determine the terminal value for an investment proposal. 


Introduction 

Previously we have discussed the concept of value and the process 
by which share prices (values) are set by buyers and sellers in the 
financial markets. These share prices reflect investors’ expectations 
concerning the future prosperity of the firm. When value is added to 
a firm, share prices and shareholders’ wealth will increase. This has 
important implications for managers, because if they are able to 


maximise the value of the firm, then the firm’s owners will benefit 
and the firm will be in a strong position to raise further finance for 
expansion. 

Achievement of the goal of shareholder wealth maximisation will 
be greatly dependent on the determination, evaluation and 
implementation of proposed long-term projects. Long-term 
investments involve substantial financial, physical and human 
resources that commit the firm to a course of action for a 
considerable period of time. Usually it is not easy to profitably 
terminate a poorly performing investment project. Consequently, it is 
vital that the best available means are used to establish strategic 
policy guidelines that will be followed with regard to long-term 
investment evaluation. 

The next two chapters will provide an introduction to the financial 
evaluation of long-term investments. We will begin by discussing the 
capital budgeting process and the measurement of investment cash 
flows. Then, in the following chapter, we will apply investment 
evaluation techniques to the cash flows in order to assess the 
financial acceptability of a proposed investment. 


Capital budgeting process 

Capital budgeting is the process of determining, evaluating and 
implementing long-term investment opportunities. In a business 
situation, the successful implementation of investment projects is 
critical to the prosperity of the organisation. Long-term investments 
can include the purchase of fixed assets to replace or expand current 
facilities, the development of new products, establishing new 
business ventures, conducting long-range advertising campaigns, 
and acquiring the shares of another company. Projects such as these 
may be evaluated through a sequence of the following steps: 

¢ identification of opportunities 


¢ financial evaluation 

* qualitative analysis 

¢ investment decision-making 

* project implementation 

* conducting a post-audit. 

The capital budgeting process is initiated when senior managers 
from production, marketing, finance and other areas bring forward 
ideas for long-term investment. While several different projects may 
be proposed, only those that are consistent with the commercial and 
financial goals of the organisation will be considered further. 

Once the feasible alternatives have been identified, the financial 
evaluation process begins. This starts with a forecast of the benefits 
and costs of each proposal. Then quantitative techniques are applied 
to decide on the financial desirability of each project. It is preferable 
that the evaluation technique used should be consistent with the 
financial objective of shareholder wealth maximisation. 

The next step requires an assessment of qualitative factors 

relating to the firm, its stakeholders and its environment. Qualitative 
factors are positive or negative outcomes that cannot be measured 
easily, but which may affect the decision to accept or reject a project. 
Qualitative factors may include: 
¢ the firm’s ability to better serve its customers 
¢ the effect on competitors 
¢ the reliability of supply of raw materials 
¢ dependence on suppliers 
* non-quantifiable environmental effects 
¢ distribution issues 
¢ impacts upon the firm's reputation. 
As a result of this quantitative and qualitative analysis, a decision will 
be made to accept or reject each proposal. A discussion of the 
evaluation techniques for long-term investments will follow in the 
next chapter. 


Once a decision has been made as to which projects to undertake, 
the implementation process begins. Financing must be arranged, 
assets purchased and/or constructed, staffing changes implemented 
and various plans carried out. The implementation process should be 
followed by a post-audit that examines the actual success of the 
project. If results are not up to expectations then, if possible, 
corrective action may be undertaken or, at a minimum, the 
information should be used to improve future financial decision- 
making. 

For the balance of this chapter, we will examine the financial 
evaluation process, which involves measuring the costs and benefits 
of long-term investment proposals. 


Measuring the costs and benefits 
The measurement of the costs and benefits of an investment 
proposal may not be straight-forward. While it may be possible to 
determine the immediate outlay with a fair degree of accuracy, it 
may be quite difficult to estimate future costs and benefits. 

The costs and benefits of most investment proposals can be 
classified into one of three categories: 
¢ investment outlay 
* operating cash flows 
¢ terminal value. 
These categories refer to operating and investment cash flows only, 
and not to financing cash flows such as interest and dividends. As 
will be discussed later, financing cash flows are more commonly 
included in the cost of capital (we calculated weighted average cost 
of capital in the previous chapter), which is incorporated separately 
into the analysis. Note that this analysis emphasises cash flows rather 
than accrual-based revenues and expenses. The analysis is concerned 


with total results from the project rather than the results as they are 
recognised for financial reporting purposes. 


Investment outlay 


The investment outlay is normally considered to be the net cash 
outflow to be paid out now (at time zero) in order to undertake the 
project. The most common cash flows included in the investment 
outlay are the cost of the asset being purchased, and any installation 
costs. 


Cost of new asset 
+ Installation costs _ 
= Investment outlay 


In the case of projects that have potentially negative environmental 
effects, regulatory compliance costs are incurred prior to 
commencement of the project. These compliance costs are added to 
the cost of the new asset and include the expenses of undertaking an 
assessment of the environmental impact and obtaining resource 
consents from government authorities. 


Operating cash flows 


The operating cash flows are the annual operating revenues less the 
annual operating costs of the project, calculated on an after-tax 
basis. Variables such as selling price and sales volume must be 
estimated to arrive at a forecast of revenue. Costs to be estimated 
may include the cost of materials, labour, overheads, selling and 
administrative costs, taxes and other costs. 


Identifying the relevant cash flows 


The relevant revenues and costs are those that affect the value of the 
firm and include direct contractual, legal and regulatory compliance 
costs incurred by the firm in addressing stakeholders’ interests. An 
example of incremental regulatory compliance cash flows lies in the 
2008 New Zealand Emissions Trading Scheme (ETS). The world’s first 
comprehensive ETS means producing sectors may incur costs to 
purchase New Zealand units to pay for their carbon emissions unless 
they are able to reduce carbon output and use carbon-friendly 
technologies. Surplus carbon credit permits could potentially be 
earned through environmentally friendly practices and then traded 
to earn revenue. For example, landowners of forests planted since 
1989 have the opportunity to receive an additional revenue stream 
through selling New Zealand emission units. However, if the 
landowner subsequently decides to convert the forest to dairy 
farming, then the landowner must buy New Zealand emission units 
to compensate for the resulting carbon emissions from 
deforestation. 

All future cash flow costs and benefits that are directly identifiable 
with a specific investment proposal are relevant to the analysis. The 
analysis should only include those incremental benefits and costs 
that result from undertaking the project. They are incremental only if 
they are directly attributable to the project. If they do not arise as a 
consequence of the project, then they are irrelevant to the analysis. 
For example, if overhead expenses such as power and telephone are 
not expected to change as a result of implementing the project, then 
they should not be included in the analysis. 

Depreciation is not a cash flow, but rather an allocation of the 
cost of an asset to the period benefiting from its use. The cash 
outflow relating to the cost of an asset arises at the time that cash is 
outlaid for its purchase, and not at the time that depreciation is 


charged. However, for tax-reporting purposes, depreciation is an 
allowable deduction, thereby reducing the taxes paid by the 
business. Given that taxes do represent an incremental cash flow, we 
must first calculate the allowable depreciation expense in order to 
correctly calculate income tax expense. 


Example |: Determining incremental cash flows 


Technability Ltd is investigating the possibility of acquiring new 
equipment that would enable it to manufacture land-yachts. The 
equipment would be installed in an unused section of the building. 
Melissa is trying to determine whether each of the following should 
be included as incremental cash flows. 

a Manu suggests that a proportion of the annual lease and rates 
costs equivalent to the building space used should be allocated 
to the new project. 

b Technability Ltd will need to hire an additional part-time 
employee if the project is approved. 

c Last year Technability Ltd commissioned a marketing plan to 
determine the potential size and scope of the land-yacht 
market. The $2 800 cost of the report was paid last year. 


After deliberating, Melissa correctly decides that (b) is an incremental 
cash flow but (a) and (c) are not. 

For (a), her reasoning is that Technability Ltd will have to pay the 
same amount for the lease and rates irrespective of whether the 
project is approved or not. Consequently, the lease and rates costs 
are not incremental to the proposed purchase. 

For (b), future cash outflows will increase if the acquisition is 
approved because an extra employee will be hired. Therefore the 


additional part-time employee’s wages are considered to be an 
incremental cash flow. 

With respect to (c), the $2 800 cost incurred last year for a 
marketing plan relates directly to this project. However, the $2 800 is 
not a future cash flow; it has already been paid and can’t be reversed 
even if they decide not to manufacture land-yachts. Costs that have 
already been paid are called sunk costs. Incremental cash flows are 
future cash flows that arise as a consequence of the decision to 
accept a project. Therefore, from the perspective of Technability’s 
decision today, the $2 800 cost incurred in the past for the marketing 
report is not an incremental cash flow. 


Calculating depreciation expense 


Accountants do not deduct the purchase price of long-term assets as 
expenses on the income statement. Rather, they capitalise the 
purchase as an asset on the balance sheet, because the asset is 
expected to provide benefits for several years. However, depreciable 
assets have a limited life, so, in order to recognise the consumption 
of the asset in the income-earning activities of the business, the cost 
of the asset may be expensed over its useful life. The Income Tax Act 
1994 dictates the allowable depreciation methods and rates for 
income tax purposes. These are relevant to investment decisions as 
they affect the amount of tax paid by a business, and tax is an 
incremental cash flow. Note that we are not concerned here with the 
alternative depreciation methods and rates used in_ financial 
accounts for investors and other financial statement users, as they do 
not affect cash flows. 


Depreciation methods and rates 


The depreciable value of an asset is calculated as the purchase price 
plus any costs incurred to install the asset. In contrast to financial 


reporting applications, income tax regulations do not require an 
adjustment to the depreciable value for any potential salvage value 
from selling the asset at the end of its useful life. 

Two alternative depreciation methods are allowed for income tax 
purposes: straight-line and diminishing value. Under straight-line 
depreciation, depreciable assets are expensed by equal annual 
deductions, while the diminishing-value method allows for higher 
depreciation expense in the early years of an asset's life in order to 
better reflect the economic reality of the decline in usefulness. Most 
New Zealand firms use the diminishing-value method, as it allows for 
a greater deferral of income taxes in the early years of an asset's life. 
In this textbook we will focus on the diminishing-value method. 

The Inland Revenue Department publishes in a bulletin the 
maximum allowable rate of depreciation that can be claimed on each 
type of asset according to the industry in which it is used. Each year, 
the amount of depreciation claimed is deducted from the value of 
the asset. The undepreciated balance is the book value for tax 
purposes, and is also known as the adjusted tax value. Under the 
diminishing-value method, the amount of depreciation that can be 
expensed for income tax purposes is calculated as the adjusted tax 
value of the asset multiplied by the allowable depreciation rate. As a 
consequence of using this method, the amount of depreciation 
expense will decline each year. 

The example on the next page demonstrates how depreciation is 
calculated using the diminishing-valve method. 


Exampie 2: Calculating depreciation expense using the 
diminishing-value method 


Technability Ltd is investigating the possibility of acquiring new 
equipment that would enable it to manufacture land-yachts. The new 


equipment will cost $120 000 plus $10 000 in installation costs. The 
company intends to claim the maximum diminishing-value (d.v.) rate 
of 20%. 


The depreciable value of the asset is calculated as the cost of the 
new equipment plus the installation costs. The annual depreciation 
expense is shown in Table 11.1. 


Table 11.1 Depreciation expense, Technability Ltd 
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For the first year, the allowable depreciation expense is calculated as 
$130 000 x 20% = $26 000. The depreciable value less the 
depreciation expense gives the adjusted tax value at the end of year 
1, being $130 000 — $26 000 = $104 O00. For all subsequent years, 
depreciation expense is calculated as the opening adjusted tax value 
multiplied by the d.v. rate of 20%. 


Calculating operating cash flows 


The format for calculating the annual operating cash flows is given 
on the next page. The estimates of operating revenue and operating 
expenses include all cash flows attributable to the operating 
activities of the project. 


Operating revenue 
— Operating expenses (excluding depreciation) 
— Depreciation 
= Profit before taxes 
— Taxes 
= Profit after taxes 
+ Depreciation 


= Operating cash flow 


Depreciation expense for tax-reporting purposes should be 
temporarily deducted from operating revenue to arrive at profit 
before taxes, even though it is a non-cash expense. Recall the point 
made earlier that depreciation is not a cash flow but it affects taxes, 
which are a cash item. It is included only because it is an allowable 
deduction to calculate taxes. Once taxes have been calculated, 
depreciation must be added back to profit after taxes to arrive at 
operating cash flow. By this action, depreciation is correctly removed 
from the analysis, while the tax effects of the deductibility of 
depreciation have been correctly incorporated. 


Terminal value 

It is often difficult to forecast the life of a project under 
consideration. Many firms set a finite period, such as five years, 
beyond which the forecast cash flows are considered to be too 


uncertain to warrant inclusion in the analysis. In such a case, the 
analysis should not extend beyond this cut-off point. In other 
circumstances, the project's expected life may be shorter than this 
cut-off point, in which case the analysis will be for the life of the 
project. 

The terminal value is an estimate of the value to the firm of the 
assets at either the end of the life of the project or at a 
predetermined cut-off point. It is calculated as the estimated salvage 
value of the assets, less any tax consequences from the disposal. The 
terminal value, or after-tax proceeds of selling the new asset, is 
included as a cash inflow in the final year of the analysis. 


Proceeds, sale of new asset 
+ Tax onsale of new asset 


= Terminal value 


Example 3: Measuring benefits and costs 


Recall our earlier example of a proposal by Technability Ltd to 
purchase new equipment for manufacturing land-yachts. The new 
equipment will cost $120 000 plus $10 000 in installation costs. B 
virtue of the acquisition, cash-based revenues and expenses are 
expected to increase as follows: 


Revenue | $80 000 $96 000 $96 000 $96 000 $96 000 
Expenses $44 000 $52 800 $52 800 $52 800 $52 800 


The expenses exclude depreciation and taxes. Depreciation for tax 
purposes is calculated at 20% diminishing value. At the end of five 
years, it is expected that the firm will sell the equipment at a price 
equal to the adjusted tax value calculated in Table 11.1 as $42 598 at 
the end of year 5. Tax on the sale of the equipment is expected to be 
zero. The firm pays tax at a rate of 30% of net profits. 

The investment outlay, operating cash flows and terminal value 
attributable to the purchase of new equipment can be summarised 
as shown in Table 11.2. 


Measuring cash flows, Technability Ltd 


Investment outlay 


Cost of new equipment $120 000 
Installation costs $ 10 000 
Investment outlay $130 000 


Operating cash flows 


End of year ih 2 3 4 5 
Revenue $80 000 $96 000 $96 000 $96 000 $96 000 
— Expenses $44 000 $52 800 $52 800 $52 800 $52 800 
— Depreciation $26 000 $20 800 $16 640 $13 312 $10 650 
Profit before tax $10 000 $22 400 $26 560 $29 888 $32 550 
— Taxes (30%) $ 3 000 $ 6720 $ 7968 $ 8966 $ 9765 
Profit after tax $ 7 000 $15 680 $18 592 $20 922 $22 785 
+ Depreciation $26 000 $20 800 $16 640 $13 312 $10 650 
Operating cash flow $33 000 $36 480 $35 232 $34 234 $33 435 
Terminal value 

Proceeds on sale of new equipment, year 5 $42 598 
Tax on sale of new equipment —$ 0 
Terminal value $42 598 


Net cash flow is calculated as the total of the various cash flows 
arising for each year. The time-zero net cash flow is usually negative 


due to the investment outlay, while the other years’ net cash flows 
are usually positive, due to net benefits received. A summary of the 
net cash flows attributable to the acquisition of the new equipment 
is presented in Table 11.3. 


Table 11.3 Summary of net cash flows for new equipment, 
Technability Ltd 
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Sale of an asset: tax effects 


There may be tax consequences arising from the sale of a 
depreciable asset. For income tax purposes, any loss on disposal may 
be written-off as an expense, while a gain on sale is included in 
income for the year. Note that a loss on disposal and a gain on sale 
are not cash flows, and therefore for investment evaluation purposes 
they are not directly relevant to the analysis. However, they do affect 
a firm’s income tax payment, resulting in a tax saving or additional 
tax to pay, and these represent incremental cash flows that are 
indeed relevant to an analysis. 

The gain or loss upon the sale of an asset is calculated as the 
proceeds from the sale of the asset minus the adjusted tax value. 


Proceeds, sale of new asset 
— Adjusted tax value, new asset 


= Gain(loss) on sale of new asset 


The calculation of a gain on sale can be complicated by the existence 
of capital gains. A capital gain arises when an asset is disposed of for 
proceeds greater than its cost. For depreciable assets, this 
circumstance arises infrequently, as their values more commonly 
decrease over time. However, in a highly inflationary environment (as 
in New Zealand in the 1970s and 1980s), it is possible for depreciable 
assets to rise rather than decline in value. In New Zealand, capital 
gains are not normally taxable, so if a depreciable asset is sold for 
greater than its cost, the capital gain element is excluded from the 
calculation of gain on sale. To do this, we simply revise our formula 
for the calculation of a gain on sale by taking the lower of (1) the 
proceeds or (2) the cost of the new asset, and deducting the 
adjusted tax value. 
Take the lower of: 
(1) Proceeds, sale of new asset, or 
(2) Cost, new asset 


Deduct: Adjusted tax value, new asset 


= Gain on sale of new asset 


Next we calculate the tax implications which arise from the gain or 
loss by multiplying the respective amount by the tax rate (t). A gain 
on sale implies that excessive depreciation was_ claimed; 
consequently it results in extra tax to pay. 


Tax to pay = Gain on sale of new asset x t 


A loss on sale indicates that the depreciation claimed on the tax 
return was insufficient. An additional expense is allowed equal to the 
loss on sale, resulting in a tax benefit. 


Tax savings = Loss on sale of new asset x t 


The example on the following pages works through calculations of 
terminal value for our fictitious company Technability Ltd. 


Exampie 4: Terminal value, Technability Ltd 


1 Sale of an asset at the adjusted tax value 
In the previous example of Technability Ltd, we assumed that the 
new equipment was to be disposed of at the end of year 5 fo 
proceeds equal to the adjusted tax value calculated in Table 11.1 
as $42 598. Whenever assets are sold for a price equal to the 
adjusted tax value, there will be no gain or loss on sale, and 
consequently there will be no income tax implications. 


In this case the terminal value is expected to be equal to the sales 
proceeds of $42 598. 


Proceeds, sale of new asset $42 598 
Tax on sale of new asset —$ 0 
Terminal value $42 598 


Sale of an asset for greater than the adjusted tax value 

Now let us revise our estimate of the year 5 proceeds on disposal 
of the new equipment, assuming sales proceeds are $50 000. In 
this case a gain on sale of $7 402 results. In effect, the company 
has claimed too much depreciation ($7 402), and the tax 
department will require the excessive depreciation to be added 
back into income as a gain on sale. Assuming a tax rate of 30%, 
extra tax of $2 221 is due to be paid. 


Proceeds, sale of new asset $50 000 
Adjusted tax value, new asset $42 598 
Gain (loss) on sale of new asset $ 7402 
Tax at 30% x 0.30 
Tax to pay % 2221 


Assuming that the equipment is sold for $50 000, we can now 
recalculate the terminal value for the Technability investment as 
the proceeds minus the tax to pay, or $47 779. 


Proceeds, sale of new asset $50 000 
Tax on sale of new asset —§ 2221 
Terminal value $47 779 


Sale of an asset for greater than its cost 

Let us now assume that the equipment is expected to be sold at 
the end of year 5 for $140 000, which is greater than the time-zero 
cost of $130 000. In this case there is a non-taxable capital gain of 


$10 000 ($140 000 — $130 000). To correctly calculate the gain on 
sale we use the alternative formula. 


Take the lower of: 

(1) Proceeds, sale of new asset, or $140 000 

(2) Cost, new asset $130 000* $130 000* 
Deduct; Adjusted tax value, new asset —§ 42 598 
Gain on sale of new asset $ 87 402 
Tax at 30% x 0.30 
Tax to pay $ 26 221 


In this case the entire amount of depreciation taken to date ($87 
402) must be added back into income in the year of sale. However, 
the difference between the proceeds from the sale of the asset 
and its initial purchase price ($140 000 — $130 000) is not subject 
to tax, as it represents a non-taxable capital gain. The result is a tax 
liability of $26 221. 


The terminal value will now be the after-tax proceeds from the sale 
of the asset, or $113 779. 


Proweds, sale of new asset $140 000 
Tax on sale of new asset -§ 26221 
Terminal value $113 779 


Sale of an asset for less than its adjusted tax value 

Now assume that the year 5 proceeds on disposal of the new 
equipment are expected to be only $20 000. In this case a loss on 
sale of $22 598 results. This means that the company has claimed 
insufficient depreciation expense, and the tax department allows 
the company to deduct the loss from ordinary operating income. 
This results in tax savings of $6 779. 


Assuming that the equipment is expected to be sold for $20 000, 
we can now recalculate the terminal value for the Technabilit 
investment as the proceeds plus the tax savings, or $26 779. 


Conclusion 

Long-term investment decisions are critical for most organisations. 
They involve a major commitment of resources and determine a 
course of action for a considerable time. Consequently, it is essential 
that managers use the best available means of selecting appropriate 
investments. 

The process of determining, evaluating and implementing long- 
term investment opportunities is called capital budgeting. The 
financial evaluation of long-term investments involves measuring the 
benefits and costs of each proposal, and then applying quantitative 
techniques to select the acceptable projects that will add the most 
value to the firm. The benefits and costs are classified into three 
categories: 
¢ investment outlay 
* operating cash flows 
¢ terminal value. 


One or more quantitative techniques are then applied to assist in the 
decision as to whether to accept or reject each project. The 
techniques used to evaluate investment proposals will be the subject 
of the next chapter. 


SELF-TEST QUESTIONS 


ANSWER TO SELF-TEST QUESTION 


$80 000 $10 000 $70 000 
$70 000 $ 8750 $61 250 


$61 250 $ 7 656 $53 594 


b Investment outlay, time zero $80 000 


Operating cash flows 

End of year | 2 3 
Revenue $50 000 $80 000 $100 000 
Direct costs (50% revenue) -$25 000 -$40 000 —$ 50 000 
Selling & administration -$ 8 000 -$ 8 000 -$ 8000 
Profit before depreciation & tax $17 000 $32 000 $ 42 000 
Less: Depreciation $10 000 $ 8750 $ 7 656 
Profit before tax $ 7 000 $23 250 $ 34 344 
Taxes 30% $ 2100 $ 6975 $ 10 303 
Profit after tax $ 4900 $16 275 $ 24 041 
Add back: Depreciation $10 000 $ 8750 $ 7 656 
Operating cash flow $14 900 $25 025 $ 31 697 


Terminal value 

Sales proceeds $ 4 000 
— Adjusted tax value $53 594 
Loss onsale $49 5904 
Tax at 30% x 0.30 
Tax savings $14 878 


Sales proceeds $ 4 000 


Tax savings $14 878 
Terminal value $18 878 


c Summary of net cash flows 


End of Investment Operating Terminal Net 
year outlay cash flow value cash flow 


—$80 000 —$80 000 
$14 900 $14 900 


=a so | | 825 025 


$31 697 $18 878 $50 575 


QUESTIONS AND PROBLEMS 
| Describe how stakeholders’ interests may be 
considered in long-term investment decision-making. 

2 Describe the steps of determining, evaluating and 
implementing long-term investment opportunities. 

3 Is interest expense included in operating expenses for the 
purpose of calculating operating cash flow? Explain. 

4 What Is depreciation expense? Why is it deducted and then 
added back to arrive at operating cash flow? Does this not 
result in a nil effect? 

5 Why should the financial evaluation of long-term investments 
consider only incremental benefits and costs? 

6 For the financial evaluation of long-term investments, it is 
necessary to calculate the gain or loss upon the disposal of 
assets, and yet it is not correct to include the gain or loss in 
the net operating cash flows. Explain why this is so. 

7 Conrad Entertainment Ltd has purchased new gaming 
equipment at a cost of $90 000. Installation costs will be $10 
000. Calculate the allowable depreciation expense for tax 
purposes for each of the next four years if the depreciation 
rate is 33% diminishing value. 


8 Exotic Foods Café is considering the purchase of new food- 
processing equipment. The initial outlay will cost $60 000 and 
installation costs will total $6 000. Sales are expected to 
increase by $20 000 per year for four years as a result of the 
acquisition. The purchase will not affect Exotic’s wages 
expense, which will remain unchanged at $45 000 per year; 
power costs will increase by $4 000 per year; and rent expense 
will be unchanged at $50 000 per year. Assume that all annual 
increases are non-cumulative and that the new equipment will 
be depreciated at 20% diminishing value. The equipment is 
expected to be sold at the end of year 4 at a price equal to 
the year 4 adjusted tax value. The firm pays tax at a rate of 
30% of net profits. 

a Identify those cash flows that are not incremental to the 
investment proposal under consideration. 

6 Determine the investment outlay for the purchase of new 
equipment. 

c Calculate the incremental operating cash flows relevant to 
the proposed purchase. 

cd Determine the terminal value attributable to the proposed 
acquisition. 

9 Calculate the terminal value for an investment decision when, 
at the end of the useful life of the asset the expected salvage 
value is nil, the adjusted tax value is $12 000, and the tax rate 
is 30%. The original purchase cost of the asset was $30 000. 

10 Calculate the terminal value in each of the following 
circumstances when, at the end of the useful life of the asset, 
the adjusted tax value is $46 000 and the tax rate is 30%. The 
original purchase cost of the asset was $58 000. 

a The asset is sold for $46 000. 
0 The asset is sold for $40 000. 
c The asset is sold for $55 000. 


_, 


d The asset is sold for $60 000. 

Miller International Ltd is considering the purchase of new 
equipment at a cost of $480 000 plus installation of $20 000. 
There will be no increase in revenue if the equipment is 
purchased, but operating costs will decrease by $100 000 per 
year for the five-year life of the equipment. Assume that all 
annual savings are non-cumulative and that the new 
equipment will be depreciated at 12.5% diminishing value as 
per the following schedule: 


$62 500 $54 688 $47 852 $41 870 $36 636 


N 


At the end of five years, it is expected that the equipment will 
be sold for $200 000, although the adjusted tax value will be 
$256 454. The firm's tax rate is 30%. 


Calculate the investment outlay, operating cash flows and 
terminal value attributable to the purchase of the new 
equipment. 

Secura-T Systems Ltd is evaluating the possibility of 
manufacturing a new security alarm system. Company policy 
dictates that a maximum cut-off point of six years is used for 
the evaluation of all proposed projects. New manufacturing 
equipment would be purchased at a cost of $230 O00. 
Equipment modifications would cost another $20 000. As a 
result of the acquisition, sales are expected to increase by $75 
000 in year 1, $150 000 in year 2, and $300 000 in each of 
years 3 to 6. Assume that all annual increases are non- 
cumulative. The cost of goods sold is expected to be 60% of 
the new sales, and selling and administrative expenses for the 


new system will be 10% of the new sales. Depreciation 

expense will be at 12.5% diminishing value. The company 

expects to dispose of the equipment at the end of year 6 for 

$120 000. The company tax rate is 30%. 

a Calculate the investment outlay, operating cash flows and 
terminal value attributable to the proposed project. 

6 Prepare a summary of the net cash flows from years 0-6. 


1 We have assumed here that we are dealing with an expansion rather than a 
replacement decision. Note that if the project involves the replacement of old 
assets, then the after-tax proceeds from selling the old assets should be 
deducted from the cost of the new asset. Also, to avoid complicating the 
analysis, changes in net working capital are assumed to be immaterial. 
Normally an increase in net working capital is added to the investment outlay. 
Further annual changes in net working capital should be added to the annual 
operating cash flows. As the investment in net working capital is not normally 
permanent, a recovery of net working capital is usually added to the terminal 
value in the last year of the project. 


2 We are assuming here that the disposal of all assets arises at the end of the life 
of the project or at the predetermined cut-off point, and that the assets have 
been depreciated over this same period. New Zealand tax laws prohibit any 
deduction for depreciation in the year of the disposal of an asset. However, if 
we assume that the assets are sold immediately on the first day of the year 
following the final year of the asset's use, then from a time value of money 
point of view, that is the same as a disposal on the last day of the year of final 
use. So from a practical point of view, our treatment here does not differ in any 
significant manner from that allowed by income tax laws. 


CHAPTER 12 


Investment in long-term assets — 
Evaluation techniques 


M Learning objectives 

By the end of this chapter, you should be able to: 

Mexplain the four techniques of investment evaluation — 
accounting return on investment (AROI), payback period, 
net present value (NPV), and internal rate of return (IRR) — 
assess their advantages and disadvantages, and use them to 
determine the acceptability of proposed investment projects 

Mexplain how to apply the NPV technique when capital 
rationing is present 

Midiscuss the treatment of inflation in the context of capital 
budgeting 

Midescribe sensitivity analysis and risk-adjusted required 
returns, and how they apply to capital budgeting problems. 


Introduction 

In the last chapter we introduced the concept of capital budgeting, 
which we defined as the process of determining, evaluating and 
implementing long-term investment opportunities. We = also 
determined how to measure the relevant cash flows for an 
investment evaluation decision, being the investment outlay, the 
operating cash flows, and the terminal value. We will now consider 


various quantitative techniques of investment evaluation that will 
help a firm to determine the acceptability of a proposed project. 

You should recall that the objective of financial management is to 
maximise the wealth of the firm’s owners. It is therefore preferable to 
use investment evaluation techniques that will help us achieve this 
objective. 

We will commence our discussion with the assumption that all 
proposed investment projects are of equal risk. However, we will later 
relax this assumption and examine two alternative approaches for 
dealing with risk. 


Techniques of investment evaluation 

Once the benefits and costs of a project have been estimated, the 
proposal must be evaluated to assess its financial acceptability in 
view of the firm’s selection criteria. The four techniques of 
investment evaluation that are most commonly used in capital 
budgeting are: 

* accounting return on investment 

¢ payback period 

* net present value 

¢ internal rate of return. 


Accounting return on investment 


The accounting return on investment (AROI) is a measure of the 
profit from an investment as a percentage of the dollars invested. It 
is an accounting-based measure that is commonly used to measure 
the annual performance of an investment or a business unit (Such as 
a department, a division or a firm). However, it is also used to assess 
the desirability of proposed projects. 

AROI can be measured in many different ways. To measure annual 
performance it may be calculated as follows: 


Profit after tax 
feo aor =: — Equation 12.1 
Investment outlay 


A formula such as Equation 12.1 shown above would give a different 
AROI for each year of a proposed project, which is not particularly 
useful for comparing with a required rate of return over the life of 
the project. Consequently, an alternative formula that averages the 
annual profits is more useful: 


Average profit after taxes 


Average AROT = Equation 12.2 


Investment outlay 


It is necessary for the firm to define a minimum required average 
AROI. The proposal is then accepted if the forecast average AROI is 
greater than or equal to the minimum required average AROI. 


Example |: Evaluating AROI 


Using the information for Technability Ltd presented in Table 11.2 of 
the last chapter, the annual ARO! and average AROI for the proposed 
equipment purchase can be calculated. In Table 12.1, the annual 
AROI is calculated for each year by dividing the profit after tax by the 
investment outlay. 


Table 12.1 The calculation of AROI, Technability Ltd 


Revenue $ 80000 | $96000 | $96000 $96000 $96 000 
— Expenses $ 44000 | $52800 | $52800 $52800 452800 
— Depreciation $ 26000 $20800 $16640 | $13312  $10650 


Profit before tax $ 10000 | $22400 | $26560 929888 | $32550 
— Tax at 30% $ 3000 | $6720 | $7968 | $ 8966 | $9765 


1) Prot tera 


(2) Investment outlay $130 000 
Annual AROI (1)/(2) 5.4% 12.1% 14.3% 16.1% 17.5% 


The average AROI is calculated by finding the average of profits afte 
taxes from years 1 to 5, and then dividing by the investment outlay. 


7 000 + $15 680 + $18 592 + $20 922 + $22 785 
A AROT = HIST, = 13.1% 
aia isa 


If Technability Ltd needs a minimum required average AROI of 12% 
on proposed investments, then the equipment purchase would be 
accepted. 


Advantages 

The AROI technique has some advantages. 

¢ It is simple to calculate. 

¢ It uses accounting profit concepts that are familiar to most 
managers. 


It is useful in performance evaluation for evaluating whether actual 
annual returns live up to previous forecasts. 


Disadvantages 


However, AROI has several disadvantages. 


It uses accounting data, not cash flows. Recall from Chapter 8 that 
cash flows provide a more relevant measure because they reflect 
owners’ returns, they can be measured more objectively, and they 
determine liquidity and solvency. 

It fails to consider the time value of money. Cash flows arising in 
different time periods cannot be compared directly, as earlier cash 
flows are preferred over later cash flows. Neither the annual AROI 
nor the average AROI consider this preference. 

The criterion of a minimum required average AROI is arbitrary and 
is not consistent with the firm’s financial goal of owner wealth 
maximisation. There are no guidelines on how to set an optimal 
average AROI that will achieve owner wealth maximisation. 


Payback period 


The payback period is the number of years to recover an investment 
outlay. It represents the length of time it will take for the money 
spent on the investment outlay to be paid back from the project cash 
flows. The payback period is calculated by accumulating the annual 
net cash flows for the investment. The payback period is found when 
the cumulative cash flow is equal to zero. 


The example on the next page calculates the payback period for 


Technability Ltd. 


Example 2: Calculating the payback period 


Table 11.3 from the last chapter summarised the net cash flows for 
the proposed equipment purchase by Technability Ltd. This table is 
reproduced here as Table 12.2. We can see that the investment 
outlay of $130 000 is recovered through the receipt of operating 
cash flows. Table 12.3 reveals that it is sometime during year 4, when 
the cumulative cash flow is equal to zero, that the investment outlay 
of $130 000 is fully recovered. 


Some firms have a policy that in order to be accepted, a project must 
pay back the investment outlay within a maximum payback period. 
So, if Technability Ltd has a policy of only accepting projects with a 
payback period of three years or less, then the proposed equipment 
purchase would be rejected as the equipment investment is 
recovered sometime during year 4. 


Table 12.2 Summary of net cash flows for new equipment, 
Technability Ltd 


—$130 000 
$ 33 000 


$ 35 232 
§ 34 234 
$42 598 $ 76 033 


== = 
8 36.480 
—t 
4 Yd 


Table 12.3Payback period for new equipment, Technability Ltd 


ree ee 


If we make the assumption that the operating cash flows are earned 
consistently throughout each year, then we can refine our estimate 
further to identify the point during the year at which the equipment 
investment is recovered. We know from Table 12.3 that it is at some 
point after the end of year 3 but before the end of year 4. The 
fraction of a year is calculated by dividing the last negative 
cumulative cash flow by the amount recovered from cash flows in 
the following year. Based on the data from Table 12.3, the paybac 

period is now estimated as: 


Advantages 


The payback period is widely used for the following reasons. 

¢ It uses cash flows rather than accounting profits. Cash flows can 
be objectively calculated, whereas profits are determined by 
accounting policies. 


It is simple to calculate. 

It provides a measure of risk exposure. The longer the time to 
recovery of the investment outlay, the riskier the project. The 
estimates of distant cash flows are more uncertain due to 
unforeseen changes in economic or environmental factors, and are 
therefore subject to more risk. The longer the payback period, the 
higher the risk. 


Disadvantages 


Nevertheless, the payback period has several disadvantages. 


It fails to explicitly consider the time value of money. As we saw 
earlier, cash flows arising in different time periods cannot be 
compared directly, as earlier cash flows are preferred over later 
cash flows. Yet the payback technique aggregates the cash flows, 
ignoring the fact that the purchasing power is lower for distant 
cash flows. 

It ignores cash flows that arise after the payback period. Two 
alternative investment proposals may have identical payback 
periods, and yet one may return considerably higher cash flows 
after the payback period than the other. 

The criterion of a maximum payback period is arbitrary and is not 
consistent with the firm’s goal of owner wealth maximisation. 
There are no guidelines on how to set an optimal payback period 
that will achieve owner wealth maximisation. 


Despite these disadvantages, the payback period is a_ useful 
technique when used in conjunction with more _ sophisticated 
techniques such as those described below. 


Net present value 


The net present value (NPV) is the present value of all cash flows 
pertaining to a project, including the investment outlay which will 


normally be a negative value. The technique incorporates the time 
value of money through the present value formula introduced earlier 
in this book: 


4¢(1+r)' Equation 12.3 


where (C,; = investment outlay, time zero 
C, = expected cash flow, time t 
r = cost of capital 
t = the period in which a cash flow arises 
n = life of the project 


The NPV equation finds the present value of the forecast net 
operating cash flows, and deducts from this the investment outlay at 
time zero. The numerator of the equation includes all operating cash 
flows. Financing costs, being the required returns of both lenders 
and owners, are incorporated in the cost of capital as the discount 
rate in the denominator. Consequently, the NPV equation measures 
the value added after meeting all relevant operating and financing 
costs. 

The NPV indicates the value in current dollar terms that will be 
added to the firm as a result of undertaking a project. When value is 
added to the firm, share prices should increase. Consequently, use of 
the NPV techniques is consistent with the financial management goal 
of owner wealth maximisation. 

The NPV decision criterion for whether to accept or reject a 
project can be stated as: 

If NPV = 0, accept the project. Otherwise reject. 
A positive or zero NPV indicates that the project should be accepted, 
whereas a negative NPV indicates that the project should be 


rejected. 


Example 3: Determining NPV 


Continuing our example of the purchase of new equipment by 
Technability Ltd, the net cash flows from the last column of Table 
12.2 are reproduced below. Assuming that the firm has a cost o 
capital of 12%, what is the NPV of the proposed purchase? 


8613000 
$33 00 


rer 


The NPV of the proposed purchase is calculated as follows: 


_ ~ Ce 
NPV = Co Dae 
t-1 +r) 


33 000 6 480 35 232 34 234 76 033 
NPV = -$130 Ag ac ng ag OE a 
(i eaay ” Gi * Gaeta “tia ~ G +09) 


= —$130 000 + $29 464 + $29 082 + $25 077 + $21 756 + $43 143 
= $18 523 


The NPV is positive, suggesting the equipment should be purchased, 
as it will add $18 523 to the value of the firm after covering all 
operating and financing charges. 


Advantages 


Conceptually, the NPV technique is preferred over other techniques 
for the following reasons. 


It uses cash flows rather than accounting profits. Cash flows can 
be calculated objectively, whereas profits are determined by 
accounting policies. 

It takes account of the time value of money. The cash flows are 
discounted at the cost of capital, which includes a component to 
compensate investors for the time value of money. 

Risk is considered through the cost of capital. The cost of capital 
includes a risk premium to reward investors for the amount of risk 
undertaken. 

It is consistent with the financial objective of owner wealth 
maximisation. NPV measures the present dollar value added to the 
firm as a result of undertaking a project. When value is added, 
investors will benefit by increases in share prices or dividend 
income. 


Disadvantages 


The NPV technique has two disadvantages. 

Some managers are reluctant to use the NPV technique because 
the results are not expressed in percentage terms, and some 
managers are more comfortable with techniques that yield rates of 
return. 

The NPV technique requires an estimate of the organisation's cost 
of capital. The calculation of cost of capital is not straight-forward 
for public-sector organisations and is not well understood by 
small-business managers. Furthermore, if forecasts fail to consider 
future increases in interest rates, then the cost of capital may be 
understated and the NPV of projects could be overstated. 


Note that in the previous example, the project was discounted at the 
firm's cost of capital. Recall from Chapter 10 that the weighted 
average cost of capital represents the average cost of financing the 
firm's assets. This is the rate that is most frequently used as the 
discount rate. A simplified example may help to clarify why. 


Example 4 Using WACC as the discount rate 


A company is considering the purchase of new equipment that will 
cost $100. The only benefit from the purchase will arise in year 1, 
when the operating cash flow will be $110. The firm is financed 
100% with ordinary-share equity, and shareholders require a return 
of 10% on average-risk investments. Ignoring depreciation and taxes, 
should the new equipment be purchased? How much value will be 
added to the firm as a result of undertaking this new investment? 

If we first examine this problem intuitively, ignoring NPV, we can 
conclude that this project will earn sufficient profits to exactly satisfy 
shareholders’ required returns, but will add no further value to the 
firm. 


Operating cash flow received $110 
Cost of equipment — $100 
Net profit $ 10 
Financing costs ($100 x 10%) ex 10 


Value added to the firm $ 0 


The operating cash flow of $110 received, less the cost of the 
equipment of $100, will generate a net profit of $10. Shareholders 
have funded this project, as the firm is financed 100% with equity. 


Their required return on investment is 10% or $10 ($100 invested x 
10%), so the $10 profit exactly meets their required return. 
Irrespective of whether the profit is retained or paid out as 
dividends, the shareholders will benefit. As the purchase o 
equipment will satisfy shareholders’ required returns, the project 
should be undertaken. Nevertheless, no further value will be added 
to the firm over and above these financing costs. 


The above method of measuring value added is similar to an annual 
performance evaluation tool called economic value added (EVA), a 
registered trademark of Stern Stewart & Co. EVA has become 
popular among large companies worldwide as it is a performance 
measure that takes into account the total cost of capital — including 
the cost of debt and equity. EVA is used as an alternative to the 
conventional profit figure in the income statement, as it more closely 
reflects the goal of shareholders’ wealth maximisation. A_ full 
discussion of EVA is beyond the scope of this book, but its 
acceptance by many businesses makes it an important topic for 
more advanced finance study. 

The NPV technique gives the same answer as that intuitivel 
concluded above: 


an 
NPV = Co + ¥——— 
Si(L+e) 
3110 
~ $09, oe $0 
(1 + 0.10) 


The difference between the two sets of calculations is that it is much 
easier to handle multi-period calculations and complex financing 
situations using NPV than using our intuitive technique. The NPV 


technique allows for a mixture of debt and equity in the capital 
structure by discounting the project cash flows at the weighted 
average cost of capital. Recall that the weighted average cost o 
capital takes into account the after-tax interest return required b 
debt holders, as well as the required return of equity holders. But the 
interpretation of results is the same. Accept the project, as it will earn 
sufficient profits to meet all costs including financing costs. However, 
the NPV of zero indicates that no additional value will be added to 
the firm. 


Assumptions of the weighted average cost of 

capital 

The NPV developed above could be restated as follows: 
Cash flows to debt 


NEN D. —andequity holder ___ Funds invested by Equation 12.4 
f-1 Required returns of debt and equity holders 
debt and equity holders 


By using operating cash flows in the numerator, the weighted 
average cost of capital (WACC) as the discount rate, and total funds 
invested at time zero, the conventional NPV technique measures the 
returns to all long-term sources of financing. By maximising the 
value of debt and equity, we maximise the value of the firm. 

However, it is important to note that the WACC assumes that the 
capital structure of the firm will remain constant. This means that the 
proportions of debt and equity used to finance the firm overall will 
not change as a result of undertaking the proposal. In a large firm 
where there are several projects routinely under consideration, the 
particular financing method for the accepted projects is unlikely to 
materially change the firm’s capital structure. Consequently, for a 
large firm it is generally appropriate to discount all projects at an 


overall cost of capital that reflects the overall target proportions of 
debt and equity financing employed by the firm. 

In contrast, for a small firm there may be very few projects under 
consideration, and when the accepted projects are undertaken the 
act of raising new financing may cause significant deviations in the 
capital structure of the firm. 


Example 5: Changing capital structure 


Assume that a small manufacturing firm is financed with 20% debt 
and 80% equity. The firm plans to purchase some new machinery 
that is to be financed with new debt. This will cause the capital 
structure to change to 40% debt and 60% equity. The loan will be 
paid off over a five-year period. The debt—equity ratio will therefore 
change every year over the next five years as the debt is paid off. 
Given that the capital structure will change over time, the WACC is 
not suitable as the discount rate to assess the proposed project. 


NPV(ER) 

When the capital structure of a firm is expected to change materially 
over time as a result of accepting projects, it is necessary to 
undertake a slightly different approach to calculate the NPV. This 
approach, called the equity residual NPV, or NPV(ER), requires 
modifications to the initial investment, the numerator and the 
denominator of the conventional NPV. 


Cash flows to 
NPV(ER) = ae polars _— Hae eee Equation 12.5 
f{ Required return of equity holders 


equity holders 


The NPV(ER) measures the return to equity holders. The numerator 
represents cash flows to equity holders by taking the net operating 
cash flows and deducting any principal and interest payments on 
debt. The cash flows are then discounted solely at the return to 
equity holders. The relevant investment outlay is that portion of the 
purchase price that is to be funded by equity. In contrast to the 
conventional NPV that maximises the value of the firm, the NPV(ER) 
maximises the value of shareholders’ equity. The NPV(ER) is a useful 
technique for small businesses and real estate investments when the 
proportion of debt may change considerably over time. 


Internal rate of return 


The internal rate of return (IRR) is the percentage return that 
discounts all cash flows from a project, including the investment 
outlay, to zero. In other words, it is the discount rate that makes the 
NPV of an investment equal to zero. It is calculated as follows: 


CC 
0= Co + ¥—— Equation 12.6 
fi(1+ IRR} 
where C, = investment outlay, time zero 


C, = expected cash flow, time t 
IRR = the discount rate where NPV =0 
t = the period in which a cash flow arises 
n = life of the project 


The internal rate of return is the expected percentage return to be 
earned from a project, taking into account the time value of money. 
The decision criterion used to assess whether a project should be 
accepted can be stated as: 


If IRR = r, accept the project. Otherwise reject. 


If the IRR is greater than the cost of capital (r) then the project 
should be accepted, as it will add value to the firm. If the IRR is equal 
to r, then the project should be accepted as it will satisfy investors’ 
required rates of return, although no additional value will be added 
to the firm. If the IRR is less than r, then the project should be 
rejected as it will not return enough to compensate the suppliers of 
capital at their respective required rates of return. 


Example 6: Determining the IRR using Excel, Technability Ltd 


Manually calculating IRR is a laborious trial-and-error process. As 
such, in practice a project's IRR is calculated using Excel. Continuing 
our illustration of the purchase of new equipment by Technabilit 
Ltd, the net cash flows from the last column of Table 12.2 are 
reproduced below. Cell B10 shows the IRR is 16.9%, while cell B11 
displays the Excel formula used to calculate the IRR. As the rate of 
return of 16.9% is greater than the cost of capital at 12%, the project 
should be accepted. 


End of Year Net Cash Flow 
0 -$130 000 
$33 000 
$36 480 
$35 232 
$34 234 
$76 033 


wwmon nut WN 
uw PWN 


10 IRR 16.9% 
11 Formula used =IRR(B3:B8) 


Note that an error will typically occur when the initial investment in 
year 0 is shown as a positive rather than a negative cash flow. In this 
case Excel will return an error code of #NUMI!. It is important to 
remember that cash outflows must be shown as negative numbers in 
order for the Excel IRR formula to work correctly. 


Advantages 


The advantages of the IRR technique are similar to those of the NPV 

technique. 

¢ It uses cash flows rather than accounting profits. Cash flows can 
be calculated objectively, whereas profits are determined by 
accounting policies. 

¢ It takes account of the time value of money. By using the IRR as 
the discount rate, investors’ time preferences are recognised. 

« Risk can be considered by adjusting the cost of capital. The cost of 
capital includes a risk premium to reward investors for the amount 
of risk taken. 


It is consistent with the financial objective of owner wealth 
maximisation when the decision is simply to accept or reject a 
proposed investment. In these circumstances, when the IRR is 
greater than or equal to the cost of capital, acceptance of the 
project will increase owners’ wealth. 


Disadvantages 


Despite having several advantages, the IRR technique also has some 
weaknesses. 


To use the IRR technique correctly, an estimate of the 
organisation's cost of capital is required. Recall our earlier point 
that the calculation of the cost of capital is not straight-forward for 
public-sector organisations, is not well understood by small- 
business operators, and can change over time. 

The IRR can result in sub-optimal decisions when alternative 
projects must be ranked in order to determine their relative 
acceptability. This will be discussed in the next section. 

In certain circumstances a project can have more than one IRR 
solution. This can make the IRR difficult to interpret. Multiple IRRs 
may arise when the sign of the cash flows changes more than once 
over the project's life. An example of two sign reversals would be 
when the initial investment is a cash outflow (a negative value) 
followed by a series of cash inflows (positive values) and then a 
further cash outflow (a negative value) when the project is 
terminated. 


Comparing NPV and IRR 


NPV and IRR are sophisticated techniques of investment evaluation 
in that they both take account of the time value of money. The 
decisions that result from using NPV are particularly justifiable, as the 
NPV is consistent with the financial management goal of owner 


wealth maximisation. This is only true for the IRR when the decision 
is simply about whether to either accept or reject the proposed 
investment. The IRR may not give the best decision when alternative 
projects must be ranked to determine the relative acceptability of 
each. This may occur when projects are mutually exclusive, or when 
capital is rationed. 


Mutually exclusive projects 


When projects are mutually exclusive it means that they are 
alternatives to each other. It is an either/or situation, such as whether 
to repair existing machinery or to replace it with new machinery. Only 
one alternative can be chosen, so a ranking of the alternatives in 
order of acceptability may be needed. An incorrect ranking can occur 
using the IRR when the magnitude or timing of the project cash 
flows differs considerably. 

The example on the next page compares NPV and IRR for two 
mutually exclusive projects. 


Examp.e 7: Mutually exclusive projects 


A suburban university is examining two alternatives for upgrading its 
lawnmowing equipment. Equipment A will require an investment 
outlay of $8 000 and will generate savings of operating expenses o 
$3 000 per year for six years. Equipment B is more expensive, costing 
$60 000 initially, but will generate higher savings of operating 
expenses of $18 000 per year for six years. Given a cost of capital o 
10%, the financial controller has calculated the NPV and IRR of the 
alternatives as shown in Table 12.4. 


Table 12.4 A comparison of the NPV and IRR of alternative 
equipment purchases 


NPV (r = 10%) $5 066 $18 395 


When it is necessary to rank alternative projects in order of their 
acceptability, the NPV and IRR can give conflicting results. In this 
example, the NPV criterion indicates that Equipment B is better as it 
has the higher NPV. In contrast, the IRR criterion indicates that 
Equipment A would be better as it has the higher IRR. Where the 
NPV and IRR give conflicting results, the proposal with the higher 
NPV should be chosen. 


Capital rationing 

When there is insufficient funding available to undertake all desirable 
investment projects, capital is said to be rationed. To ensure that only 
the best projects are undertaken, they must be ranked in order of 
acceptability. Yet using the IRR technique may mean that the projects 
are not ranked correctly. In these circumstances it is preferable to use 
the NPV, as it will always give the correct decision. 

To use the NPV in a situation of capital rationing, it is necessary 
to select the group of projects that will maximise the aggregate NPV. 
To do this, the following steps should be undertaken: 
¢ rank the projects in order of their IRRs, from best to worst 
* reject all projects for which NPV < 0 
¢ determine the combination of projects that maximises the 

aggregate NPV without exceeding the maximum available 


investment funding. 


Example 8: Capital rationing 


The financial controller for the New Zealand office of JRP Ltd is 
reviewing the investment proposals for the coming year. Seven 
proposals with a total investment outlay of $2 100 000 have been 
received from several different operating departments. Given budget 
constraints, only $1 200 000 will be available for undertaking new 
investments. Given the following data in Table 12.5 and a cost o 
capital of 10%, which projects should be undertaken? 


Table 12.5 Alternative investment proposals, JRP Ltd 


8 | samo0o a 8 3600 


The projects are first ranked in order of their IRRs. Then the 
unacceptable projects are rejected. Projects E and B each have a 
negative NPV, and therefore should not be considered further. The 
remaining projects must then be examined to find the combination 
that maximises the aggregate NPV. 

Table 12.6 summarises the NPVs for the best combinations o 
acceptable investment proposals. If only those investments with the 
highest IRRs are accepted, and bearing in mind that JRP Ltd is 
constrained by a maximum allowable investment of $1 200 000, 
projects F C, A, and D will result in an aggregate NPV of $52 700. 


This investment combination would leave an ‘unspent’ balance of 
$100 000 that could be invested in marketable securities or 
elsewhere. Yet the interest earned on the additional $100 000 would 
at best be sufficient to only just cover the cost of capital, thus 
yielding a zero NPV. 


Table 12.6 Aggregate NPV of acceptable investment proposals, JRP 
Ltd 


| eg aes | $1 100 000 $52 700 


Acceptance of projects F C and G will give the highest aggregate 
NPV of $55 400, given the capital budget constraint. Othe 
combinations could give a higher NPV only if there was no capital 
rationing. Acceptance of projects F C and G will maximise the value 
of the firm, subject to the capital constraint. 


Other capital budgeting considerations 

Underlying the discussion of the financial evaluation of long-term 
investment projects are two further issues that need to be 
considered. These are: 

¢ the treatment of inflation 

* approaches for dealing with risk. 


Capital budgeting and inflation 

The recognition of inflation is particularly important when inflation 
rates are high, as they were in Australia and New Zealand in the 
1970s and 1980s. Inflation erodes the purchasing power of the dollar, 


sO some recognition of this is required when capital budgeting 
estimates are made. 

The recommended treatment for inflation is to express future 
cash flows in future dollar terms. For example, cash flows arising in 
2017 should be expressed in 2017 dollars and cash flows arising in 
2022 should be expressed in 2022 dollars. However, as different cash 
flows may be subject to different changes in price levels, each 
different type of cash flow should be estimated independently. For 
example, some revenues and operating expenses may increase 
annually in accordance with the inflation rate, but the depreciation 
expense for tax reporting purposes will not. Note that tax is equal to 
a fixed percentage of profit, so it will grow at the same rate as 
profits. 


Example 9: Capital budgeting and inflation 


Assume that revenues from a new investment are forecast to be 
$100 000 per year for years 1 to 5, with no allowance for inflation. | 
price level changes are expected to be 2% per annum for the five- 
year period, then the revised cash flows will be as follows: 


The first-year revenue is forecast to be $100 000. To calculate the 
estimated revenue for subsequent years, the next year’s revenue Is 
equal to last year’s revenue multiplied by (one plus the price level 
change), which in this case is (1 + 0.02), or 1.02. 

Note that no inflation adjustment is required for the discount rate. 
This is because the cost of capital, reflecting the required return o 
suppliers of capital, already incorporates an inflation premium. 


Capital budgeting and risk 


In the context of capital budgeting, risk is the variability of the cash 
flows. From a practical point of view, however, risk is the possibility 
that a project will generate insufficient cash flows to cover all 
operating and financing cash flows. In such a case, the NPV of the 
project would be negative. 

Some projects, such as the manufacture of new products or the 
application of new technologies, carry very high risk. In fact, firms 
involved in research and development activities may spend millions 
of dollars on a wide variety of different projects, although only one 
or two may result in a pay-off. However, given the nature of the risk— 
return trade-off, the research activities would be undertaken only if 
the aggregate expected return from all successful projects was 
sufficient to cover the aggregate costs from all successful and 
unsuccessful projects. 

Other projects may be less risky. A geographical expansion may 
be of average risk, while replacement of equipment is generally 
considered to be of low risk. The implication for investment decisions 
is that lower returns will be acceptable for investment in lower-risk 
projects. 

There are many different approaches for considering risk in capital 
budgeting. Two approaches that are used frequently will be briefly 
discussed here. They are: 

* sensitivity analysis, which focuses on adjusting the cash flows in 
the NPV equation 
¢ risk-adjusted required returns, which adjust the discount rate. 


Sensitivity analysis 

Sensitivity analysis is a modelling technique frequently used in 
financial decisions. When applied in investment evaluation, it 
involves changing the estimated cash flows to see the effect on the 


NPV and/or IRR of an investment. It answers the question ‘What if?’ 

The following are some examples. 

¢ What if actual revenue is only 80% of forecast revenue? 

¢ What if the cost of goods sold is 120% of the forecast cost of 
goods sold? 

¢ What if manufacturing overheads are 140% of the forecast 
manufacturing overheads? 

The purpose of sensitivity analysis is to examine the effect on NPV or 

IRR of a change in the most uncertain variables. An example of 

sensitivity analysis is presented below. 


Exampie 10: Sensitivity analysis, Technability Ltd 


Returning to the example of the purchase of new equipment by 
Technability Ltd, the financial controller is concerned that 
competitive conditions may prevent the company’s forecast market 
share from being achieved. This could cause actual sales to be as low 
as 70% of forecast sales. The NPV and IRR have therefore been 
calculated assuming that actual sales are 70%, 80%, 90%, 100% or 
110% of forecast sales. It is assumed that expenses will be 55% o 
actual sales. The results of the analysis are presented in Table 12.7. 


Table 12.7 Sensitivity analysis of new equipment purchase, 
Technability Ltd 


NPV —$12 830 —$2 379 $8 072 $18 523 $28 974 


The results show that if actual sales are less than or equal to 80% o 
forecast sales, then the project will not be successful. However, when 
actual sales are greater than or equal to 90% of forecast sales, then 
the project will generate a positive return. | 


Sensitivity analysis has two major benefits. First, the increased 
accessibility of spreadsheet packages on computers has made 
sensitivity analysis relatively easy to perform. Once a computerised 
spreadsheet has been constructed, it is a simple matter to change 
one or two variables that will cause a recalculation of the entire 
spreadsheet and a revision of the NPV and IRR. Another benefit of 
sensitivity analysis is that it gives an indication of those variables that 
will most significantly affect the success of the project. It may be 
possible for the firm’s managers to follow up with further action, 
such as market research, refinement of product, cost control 
measures or some other action to avoid a negative outcome. 


Risk-adjusted required return 


Some approaches adjust the discount rate in the denominator of the 

NPV equation to allow for risk. These techniques attempt to explicitly 

specify the risk—-return trade-off values. For low-risk projects only low 

returns will be required, while for high-risk projects high returns are 

required. While there are some very sophisticated techniques to 

determine the risk-adjusted required return (RARR), the approach 

discussed here is more subjective but much simpler. This approach 

involves three steps: 

1 categorise each project according to its level of risk 

2 define the return required for each level of risk 

3 use the RARR as the cost of capital to discount the cash flows in 
NPV calculations, and as the benchmark for comparison in IRR 
calculations. 


For projects that are not of average risk, the decision criterion for the 
NPV remains unchanged while the IRR criterion should be 
reformulated: 


If NPV = 0, accept the project. Otherwise reject. 
If IRR = RARR, accept the project. Otherwise reject. 


The first two steps may involve subjective judgement. For example, 
the guidelines in Table 12.8 may be set for a particular firm: 


Table 12.8 Examples of risk-adjusted required returns for different 
types of investment project 


w% 
Low Cost reduction 8% 
Replacement of equipment ° 


Average Geographical expansion 
Upgrading of equipment 
Expansion of capacity 


High Expansion of product lines 18% 
Introduction of new technology . 


There will be a different RARR for each project risk level. For a low- 
risk project, the RARR will be less than the firm’s WACC but more 
than the risk-free rate earned on a riskless investment such as 
government securities. Projects of average risk should return the 
normal return target for the firm, being the WACC. High-risk projects 
will need to return considerably more than the WACC before they 


will be accepted. Within these broad guidelines, managers may need 
to use a considerable amount of subjective judgement to set the 
risk-adjusted required return. 


Conclusion 

This chapter examined several quantitative investment evaluation 
techniques that are used to help in the decision to accept or reject 
investment proposals. Four techniques that are commonly used are 
the accounting return on investment (AROI), payback period, net 
present value (NPV) and internal rate of return (IRR). These were 
explained and illustrated. 

Inflation and risk can significantly affect capital budgeting 
problems. The forecast cash flows should be inflation-adjusted, 
particularly when the rate of overall inflation is high. Some 
consideration must also be given to the risk level of the alternative 
proposals. Techniques such as sensitivity analysis and risk-adjusted 
required return are methods for dealing with risk in capital 
budgeting. 


Eco-Tours Ltd is evaluating the potential purchase of a fleet of 
mountain bikes at a cost of $80 000. The acquisition is expected 
to generate net cash flows as follows: 


End of year | Net cash flow 
after tax 
$15 000 
$24 000 
$50 000 


ANSWER TO SELF-TEST QUESTION 


End of year | Net cash flow Cumulative 
after tax cash flow 


—$80 000 —$80 000 


$15 000 —$65 000 
$24 000 —$41 000 
$50 000 + 9 000 


A B 


End of Year Net Cash Flow 
0 -$80 000 


1 
2 
2 


IRR 
Formula used =IRR(B2:B5) 


Overall, the returns are inadequate. It takes almost the three full 
years to pay back the initial outlay, the NPV is highly negative, 
and the IRR is well below the cost of capital. 


QUESTIONS AND PROBLEMS 
| What is the accounting return on investment 
(ARO/), and what is its decision criterion? 

2 What are the advantages and disadvantages of the AROI 
technique? 

3 What is the payback period, and what is its decision criterion? 

4 What are the advantages and disadvantages of the payback 
period? 

5 Why are cash flows preferred over accounting profits to 
measure the benefits and costs of a long-term investment 
project? 

6 What is the WPY, and what is its decision criterion? 

7 What is the /RA, and what is its decision criterion? 

8 What are mutually exclusive projects? 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


Describe two approaches for considering risk in capital 

budgeting. 

Which techniques of investment evaluation are consistent 

with the goal of owner wealth maximisation? Explain. 

Compare the advantages and disadvantages of the NPV and 

IRR techniques. Which is theoretically superior? Explain. 

Some government departments and state-owned enterprises 

(SOEs) in New Zealand must pay to the Crown an annual 

capital or financing charge based on the value of their assets. 

The purpose is to ensure that the cost of the Crown's 

investment in assets is recognised by government 

departments and SOEs, in order to improve asset 
management. 

a How could a capital charge be incorporated into the NPV 
analyses of proposed investment projects for a government 
department or SOE? 

6 What are the potential benefits and problems associated 
with using the capital charge in the financial evaluation of 
long-term investments? 

Describe the circumstances in which the use of the IRR 

technique can result in sub-optimal decisions being taken. 

Why is it that in a circumstance of capital rationing, projects 

with a short payback period may be preferred? 

Why would an investment in marketable securities be likely to 

return less than the firm's weighted average cost of capital? 

How would the cash flows and discount rate for a proposed 

investment opportunity be affected by a forecast of high 

inflation? 

What would be the effect on the NPV of a project if inflation 

is higher than expected? 

Three divisions of a diversified international company have 

estimated their weighted average cost of capital as follows: 


What would be a reasonable estimate of the required return 
for each of a low-, average- and high-risk project, for each 
division? Explain your rationale. 


19 In practice, sensitivity analysis is more commonly used than 


risk-adjusted required returns to deal with risk in capital 
budgeting. Give a possible reason for this preference. 


20 Action Rollerblades is considering a geographical expansion 


that is expected to affect profits as shown below: 


21 


To undertake the expansion, an investment outlay of $40 000 

is required. 

a Calculate Action’s annual accounting return on investment 
(ARO). 

0 Calculate Action’s average AROI. 

c If Action’s minimum required average AROI is 16% for all 
new investments, should the expansion be undertaken? 

Calculate the payback period for each of the following 

investments, and rank the investments in order of 


acceptability: 


[a | —$50 000 —$185 000 —$210 000 


$40 000 $ 50 000 


_ ow 

2 [sis 00 | ssom0 | so 
3 | 850000 | $1000 
4 850.000 | si00000 
8 st00000 


6 | _st00 000 


22 Successful Chocolates Ltd is evaluating the purchase of new 


processing equipment at a cost of $90 000. The acquisition is 
expected to generate net cash flows as follows: 


i oe $15 000 


ke 


$40 000 


$38 000 


$36 000 


Calculate the net present value of the proposed purchase, and 
indicate whether to accept or reject the investment assuming 
a cost of capital of: 

a 12% 

b 14% 

Cc 16%. 

Green Forestry Products Ltd is considering two alternative 
investments. One involves upgrading major equipment at a 


cost of $50 000, while the alternative is to replace the 
equipment with a newer model costing $125 000. 


= $15 000 $21 250 $18 000 $33 625 


a) $500 | $017 | stam) sas 


Green Forestry has a cost of capital of 14%. 

a Calculate the average accounting return on investment for 
each alternative. Which alternative is preferred? 

6 Calculate the payback period for each alternative. Which 
alternative is preferred using this technique? 

c Calculate the net present value of each alternative. Which 
alternative is preferred using this technique? 

cd Given the results in a to c, what can you conclude about the 
different techniques of investment evaluation? Which 
investment alternative would you recommend? Explain your 
decision. 

24 Investco Ltd is considering three alternative investment 
opportunities. The incremental cash flows attributable to each 
investment are: 


-$80 000 -$100 000 $120 000 


Investco has a 15% cost of capital. 

a Calculate the payback period for each alternative. Which 
alternative is preferred? 

0 Calculate the net present value of each alternative. Which 
alternative is preferred using this technique? 

c If you have access to Excel, calculate the internal rate of 
return of each alternative. Which alternative is preferred 
using this technique? 

cd Comment on your findings in a to c and recommend the 
best alternative. 

25 Fishing Supplies Ltd is evaluating two mutually exclusive 
investment opportunities. The incremental cash flows for each 
investment are as follows: 


| -$70000 | -$140 000 


$17 000 $ 32 000 


8 sim) $3200 
6 | 8000 $100 000 


a Calculate the net present value for each project, given a 

cost of capital of: 

i 14% 

ii 15% 

ili 16%. 

Which project is preferred at each cost of capital? 

6 The IRR for investment Q is 18.8%, compared with R's IRR of 
17.3%. Which project is preferred? 

c Comment on your findings in a and b, and explain the 
reasons for the different decisions resulting from the net 
present value and internal rate of return techniques. 

26 Wirth International Hotels Ltd is reviewing several investment 
proposals for the next year. To undertake all eight projects 
would cost $1 550 000, but due to funding restrictions the 
firm only has $600 000 available for new investments. Given 
the data below, and a cost of capital of 13%, which projects 
should be accepted? Explain your decision. 


$ 100 000 $ 7965 
$ 250 000 $13 274 
$ 100 000 $ 3540 
$ 400 000 $13 626 
$ 300 000 $ 5310 
$ 150 000 fe 
$ 175 000 —$ 1549 
$ 75000 —$ 1991 
$1 550 000 


C 
A 
F 

B 

G 
D 
E 
i 


27 Refer to the Technability Ltd example in this chapter. The 
firm's financial controller is concerned that future inflation 
may be higher than expected and that the NPV of the 
proposed equipment purchase may consequently be lower. 


a 


Rework the operating cash flows in the Technability Ltd 
problem (Table 12.1), assuming that revenues increase by 
2% per year beginning in year 3 and expenses increase by 
6% per year beginning in year 3. Depreciation is expected 
to remain unchanged. 

Recalculate the net cash flow after tax for the proposed 
purchase of equipment, using the revised operating cash 
flows determined in a, above. Assume an investment outlay 
of $130 000 and a terminal value of $42 598. 

Calculate the revised net present value of the net cash flow 
after tax as determined in b, above, assuming that the cost 
of capital is unchanged at 12%. Should the proposed 
purchase go ahead under the new circumstances? 


28 Tillers Ltd is evaluating two mutually exclusive projects, X and 
Y. A table has been prepared to forecast net cash flow under 
different economic conditions: 


0 —$50 000 —$50 000 -$50 000 $50 000 —$50 000 
1 $11 000 $12 000 $13 000 $ 9 000 $12 000 $16 000 


$40 000 $41 000 $42 000 $38 000 $41 000 $46 000 
1. 


ad 


a Calculate the net present value of each project, under each 
of the three economic scenarios, assuming a cost of capital 
of 12%. 

6 Assess the relative risk of each project by examining the 
range of net present values for each. Which project is 
riskier? 

c Which project would you recommend? Explain why. 

29 Air-o-bics Ltd is considering three proposed investment 
projects, L, A and H. Project L is of lower-than-average risk 
and will be evaluated using a risk-adjusted required return of 
10%. Project A is of average risk and will be evaluated using 
the weighted average cost of capital of 13%. Project H is high 
risk and will be evaluated using a risk-adjusted required 
return of 18%. The forecast net cash flows for each project are 
presented below: 


—$50 000 —$60 000 —$75 000 


$10 000 $16 000 $18 000 
$10 000 $16 000 $18 000 
$10 000 $16 000 $18 000 
$40 000 $50 000 $65 000 


a Find the risk-adjusted net present value for each project. 
db Assuming that all desirable projects can be undertaken, 
which project(s) should be accepted? Explain why. 


1 Using the Excel™ Goal Seek feature we can determine the financial breakeven 
point, being the point at which the NPV will equal zero. This will occur when 
actual sales are 82% of forecast sales. 


Glossary 


accounting return on investment (AROI) The profit from an 
investment as a percentage of the investment outlay. (Ch. 12) 


accounting system A method of recording financial transactions. 
(Ch. 9) 


accounts Items accounted for on a balance sheet, income statement, 
or cash flow statement. (Ch. 9) 


accounts payable Current debts arising from the purchases of goods 
and services. (Ch. 9) 


accounts receivable Short-term debt due from a customer, on 
account of goods sold in the normal course of business. Also 
known as debtors. (Ch. 8) 


accrual Accrual accounting records cash and credit transactions as 
they are incurred and not when the cash flows arise. (Ch. 1) 


Act A codified decision provided by a legislative body. (Ch. 1) 


additional funds needed Represents negative cash balances 
identified in cash flow statements indicating periods when 
additional financing will be needed. (Ch. 7) 


adjusted tax value For income tax purposes, the undepreciated 
balance of the depreciable value of an asset (also known as an 
asset's book value for tax purposes). (Ch. 11) 


agency costs Costs incurred to monitor management and costs 
associated with offering financial incentives to act consistently 
with shareholder wealth maximisation. (Ch. 8) 


agency problems Issues that arise when managers who are hired as 
agents of a company, work in their own interests rather than in 
those of the shareholders. (Ch. 1) 


amortisation Process of discharging a debt by a set of regular and 
equal or unequal payments that include the amount borrowed and 
interest owing. (Ch. 5) 


annual holding period yield The annual percentage return received 
on an investment. (Ch. 6) 


annual percentage rate (APR) The annualised interest rate that uses 
simple interest ratios to annualise an interest rate quoted on a 
fraction of a year. (Ch. 4) 


annual retirement income The various sources of income that can 
be used to fund retirement. (Ch. 7) 


annuity A regular stream of payments over a fixed time. (Ch. 5) 


annuity due An annuity with a payment made immediately; that is, 
the first payment is at time zero. (Ch. 5) 


arbitrage The simultaneous buying and selling of a product to take 
advantage of price differences. In this process, the price 
differences are reduced. (Ch. 2) 


arbitrageur A market player who carries out arbitrage. (Ch. 2) 


asset A commodity or quality that is useful or valuable. (Ch. 1) 


auction A market where the orders of traders are matched directly 
with the brokers. (Ch. 2) 


average age of inventory (AAI) Average length of time between the 
purchase and sale of inventory. (Ch. 9) 


average collection period (ACP) Average length of time between the 
sale of inventory and the receipt of cash for payment from the 
customer. (Ch. 9) 


average payment period (APP) Average length of time to pay for 
materials and labour consumed. (Ch. 9) 


balance sheet Statement of an individual's or organisation's assets, 
liabilities and equity at a given date. (Ch. 2) 


bank bills Unsecured short-term marketable securities issued by 
companies with payment arranged through a bank. (Ch. 2) 


bank overdraft A short-term loan whereby a bank gives permission 
to a borrower to have a negative bank balance up to a pre- 
arranged limit. (Ch. 8) 


beta, B Measures the volatility of an individual security or portfolio in 
relation to the market (Ch. 6) 


bill A short-term debt instrument that is issued at a discount to its 
face value. (Ch. 2) 


bonds Fixed-interest investments whereby the individual receives a 
number of payments at fixed intervals until the bond is repaid. 
They represent the long-term debt obligations of a company or 
government. (Ch. 1) 


borrower An individual, or organisation, who obtains or receives 
something, such as money, temporarily from another individual or 
organisation, with the intention of repaying it. (Ch. 1) 


broker An agent who, for a fee or commission, carries out 
transactions such as the buying and selling of shares for a client. 
(Chi, 2) 


budget A forecast of expected future income and expenses that will 
assist the planning and control of an individual's, or organisation’s, 
financial management. (Ch. 1) 


budgeting Process of allocating income and expenditure over a 
future period. (Ch. 7) 


business plan Plan developed for a proposed business venture based 
on a preliminary evaluation and information gathered from 
research. (Ch. 7) 


business risk Fluctuations in cash flows, such as sales. (Ch. 6) 
call deposit A deposit that can be redeemed immediately. (Ch. 3) 


call option An option where the buyer has the right, but not the 
obligation, to buy the underlying asset at a predetermined price 
before a specified date. (Ch. 2) 


callable deposits Deposits that are available on demand from a bank 
without penalty for early payment. (Ch. 3) 


capital Wealth that is available to be used to produce more wealth. 
(Cri, 7) 


capital asset pricing model (CAPM) The CAPM calculates the 
required rate of return for any risky asset. (Ch. 6) 


capital budgeting The process of determining, evaluating and 
implementing long-term investment opportunities. (Ch. 11) 


capital gain Amount by which the selling price of an asset exceeds 
its purchase price. (Ch. 6) 


capital loss Amount by which the selling price of an asset is below its 
purchase price. (Ch. 6) 


capital markets The financial markets where the longer-term, 
relatively riskier debt and equity securities trade. (Ch. 2) 


capital notes Bond issues that are not supported by any underlying 
security and that pay higher interest than corporate bonds 
supported by underlying assets. (Ch. 2) 


capital rationing A condition of insufficient funding to undertake all 
desirable investment projects. (Ch. 12) 


capital structure The proportionate mix of debt and equity used to 
finance a firm. (Ch. 10) 


capitalise To treat an outlay as a long-term asset on the balance 
sheet, and not as an expense on the income statement. (Ch. 11) 


cash conversion cycle (CCC) Average length of time that cash is tied 
up in net working capital. Calculated as AAI + ACP — APP (Ch. 9) 


cash disbursements Cash payments. (Ch. 9) 


cash flow statement Statement showing the inflows and outflows of 
cash over a defined period of time. (Ch. 7) 


cash flows The inflow (receipts) and outflow (disbursements) of 
funds. (Ch. 1) 


cash management The management of cash-on-hand, bank 
balances and marketable securities. (Ch. 9) 


cash receipts Cash inflows received. (Ch. 9) 


certificates of deposits (CDs) Short-term debt instruments mainly 
issued by banks on behalf of corporates requiring short-term 
funding. Investors providing the funds do have the flexibility to sell 
them in the liquid secondary market before the deposit held by 
the bank matures. (Ch. 2) 


clearing house A financial institution that guarantees the contract 
exchange between buyers and sellers of financial contracts; for 
example, futures contracts. (Ch. 2) 


collateral Assets, such as inventory, that are pledged as security for a 
loan. (Ch. 10) 


collection policy Procedures adopted to collect accounts receivable. 
(Ch. 9) 


commercial Relating to commerce, profit-oriented. (Ch. 8) 


commercial bills Unsecured short-term marketable securities issued 
either by companies or by banks. (Ch. 10) 


commercial paper Short-term debt instrument issued directly into 
the market by companies with good credit ratings, with the aid of 


a financial institution, and known in New Zealand as promissory 
notes. (Ch. 2) 


commodity money Money that has value in itself or is redeemable 
as something of value; for example, gold coins. (Ch. 3) 


company A legal entity that operates and functions independently 
from its owners, and as such is responsible for all debts incurred in 
the course of business. (Ch. 1) 


compliance costs Costs incurred to comply with laws, regulations or 
standards. (Ch. 11) 


compound interest Interest is calculated each period on the 
principal plus any interest. It is then added to the principal. (Ch. 4) 


compounding The process of finding future amounts where interest 
is paid on interest already earned. (Ch. 4) 


conflicts of interest Issues that arise when a manager, or director, 
uses company information to benefit themselves or another 
organisation. (Ch. 1) 


consolidated The combined financial accounts of a group of 
companies, composed of a parent and its subsidiaries. (Ch. 10) 


Consumer Price Index (CPI) Annual index updated quarterly that 
reflects changes in the general level of prices. (Ch. 6) 


contagion An effect in which the uncertainty about one bank's 
finances can spill over to other banks and lead to heavy 
withdrawals by depositors. (Ch. 3) 


contributed capital Funds contributed to a business by the owner(s). 
Represents a portion of owners’ or shareholders’ equity. (Ch. 8) 


convertible notes Debt instruments that can be converted into 
shares. (Ch. 2) 


convertible securities Securities that begin their life in one form 
(usually debt) and that may be converted to another form (usually 
equity) at a later date. Includes convertible notes, capital notes and 
convertible preference shares. (Ch. 10) 


corporate governance The set of policies and procedures that direct 
and control how a company conducts its business. (Ch. 8) 


correlation A measure of the relationship between two sets of 
variables (Ch. 6) 


cost of capital The cost of raising and using funds. (Ch. 10) 


cost of debt The cost of financing with debt. Composed of interest 
and issue costs, less any interest tax shield. (Ch. 10) 


cost of equity The cost of financing with equity. Composed of 
dividends and issue costs. (Ch. 10) 


country risk Refers to the uncertainty of returns from investments in 
another country. (Ch. 6) 


coupon The interest paid to the holder of a bond, based on a 
percentage of a bond's face value. (Ch. 4) 


credit creation The process by which banks create money from their 
lending of investors’ deposits. (Ch. 3) 


credit period The period ending with the final date for payment of 
an invoice. (Ch. 9) 


credit policy Setting standards and guidelines that govern the 
management of accounts receivable. Consists of credit standards, 
credit terms and collection policy. (Ch. 9) 


credit standards Criteria used to evaluate the creditworthiness of 
customers who are seeking to purchase goods or services on 
credit. (Ch. 9) 


credit terms The time-frame requirements for customer repayments 
of trade credit. (Ch. 9) 


criterion A decision rule used to evaluate the acceptability of a 
proposed investment. (Ch. 12) 


crowdfunding A means of raising relatively small amounts of funds 
from the public to finance a business venture or project. (Ch. 10) 


currency An exchange medium within a country; that is, money. (Ch. 


1) 


current assets Cash, or assets which are expected to be converted to 
cash within one year. (Ch. 8) 


current liabilities Debts that are due to be paid within the year. (Ch. 
1) 


dealer In the case of financial markets, an agent that takes 
ownership of the financial assets, and then makes a market by 
buying and selling those assets to investors. (Ch. 2) 


debenture A medium-term to long-term loan agreement secured by 
assets of the borrower. (Ch. 6) 


debt An obligation of one party (the borrower) to repay a specified 
amount of money to another party (the lender). (Ch. 1) 


debt—equity ratio A measure of the proportion of long-term debt 
relative to shareholders’ equity. (Ch. 10) 


debt ratio A measure of the proportion of debt relative to total 
financing; or alternatively, the proportion of assets financed by 
debt. (Ch. 10) 


deep markets Markets where there are numerous buyers and sellers. 
(Ch. 2) 


delivery date Date at which the contract expires and the specified 
transaction is carried out. (Ch. 2) 


deposit Amount given in part-payment of an asset. (Ch. 7) 


depreciable asset A long-term asset that has a limited life, such as 
buildings and equipment. (Ch. 11) 


depreciable value The value of an asset that is to be depreciated. 
Includes the purchase price plus installation costs. (Ch. 11) 


depreciation The allocation of the cost of a long-term asset to the 
periods benefiting from its use. Represents a non-cash expense. 
Relates only to assets that decline in value over time. (Ch. 8) 


derivative instrument Any instrument whose value is derived from 
the underlying asset on which it is based. (Ch. 2) 


diminishing value (d.v.) A method of depreciation that allows for 
higher depreciation expense in the early years of an asset's life. 
(Ch. 11) 


discount The difference between the face value and the price of a 
financial asset, such as a bond or bill, where the face value exceeds 
the price. (Ch. 2) 


discount instrument Financial asset that, when first issued, is below 
its face or par value, and when repaid at maturity includes principal 
and interest. (Ch. 2) 


discounting The process of finding current amounts by the process 
of present value. (Ch. 4) 


discounts This means to find the present values of future amounts. 
This is the inverse of compounding interest. (Ch. 4) 


diversification Practice of spreading risk by investing in a number of 
different assets. (Ch. 6) 


diversify Place funds in a range of assets in order to spread risk. (Ch. 
6) 


dividend policy A strategic policy that considers the need for profits 
to be retained within the firm for reinvestment and the 
preferences of shareholders for the amount and consistency of 
dividends. (Ch. 10) 


dividends The portion of a company’s net profit paid to its 
shareholders (owners). (Ch. 1) 


earnings per share Net profit after taxes divided by the number of 
ordinary shares on issue. (Ch. 8) 


economic life The useful life of a business asset. (Ch. 8) 


economic order quantity (EOQ) The optimal order quantity that 
minimises total holding and ordering costs. (Ch. 9) 


economic value added (EVA) An alternative performance measure 
that takes into account cash flows and the total cost of debt and 
equity in order to measure annual value added. (Ch. 12) 


economies of scale Economies of scale occur when the average cost 
of producing a product or service decreases as the amount 
produced increases. (Ch. 2) 


effective rate (re) The actual rate of interest that includes an 
adjustment to the nominal rate for the frequency of compounding. 
(Ch. 4) 


efficient market This market exists when the price of any good 
(asset) fully reflects all information associated with it. (Ch. 1) 


equity Money, in the form of shares, supplied to a company or 
organisation by its owners. (Ch. 1) 


equity residual net present value, NPV(ER) An alternative calculation 
of NPV, measuring the present value of equity cash flows 
pertaining to a project, minus the equity investment outlay. Uses 
the cost of equity capital or RARR as the discount rate. (Ch. 12) 


ethics The ability to know the difference between right and wrong. 
(Ch.1) 


eurobonds Bonds issued outside the country of the currency in 
which they are denominated. (Ch. 10) 


eurocurrency loans Loans issued by an_ international bank, 
denominated in a major currency other than the legal currency of 
the country in which it is issued. (Ch. 10) 


euroequities Equity funds issued in offshore centres to achieve a 
wider distribution of ownership and greater capital than would 
otherwise be possible. (Ch. 10) 


Euromarket An international financial market that facilitates the 
trading of debt and equity securities outside the country of origin. 
(Ch. 10) 


ex ante Before the event. (Ch. 6) 
ex post After the event. (Ch. 6) 


exchange rate The price at which one foreign currency can be 
exchanged for another. (Ch. 2) 


exchange rate risk The risk associated with fluctuations in exchange 
rates. (Ch. 6) 


exercise an option When the holder of an option uses or takes up 
the option on or before the expiration date. (Ch. 2) 


exercise price The price at which an option is to be settled; also 
known as the strike price. (Ch. 2) 


expectations Beliefs or views about possible outcomes, such as the 
future direction of interest rates. (Ch. 2) 


expiry date The date when an option terminates, also known as the 
expiration date. (Ch. 2) 


explicit interest cost A stated interest charge. (Ch. 9) 


externality An influence on the activities of an individual or business 
that is not controlled by the individual or business. (Ch. 1) 


face value The maturity value of a bond, usually the principal, that is 
repaid to the lender. (Ch. 5) 


factoring The discounted sale of accounts receivable to a factoring 
company or financial institution in return for immediate receipt of 
funds. Credit and collection activities are undertaken by the factor. 
(Ch. 10) 


finance The allocation of scarce resources, such as money, over time. 
(Ch. 1) 


finance company Finance companies raise funds in the markets and 
then lend to people for purchasing durables such as cars or home 
improvements. They normally charge higher interest rates to 
compensate for their riskier lending. (Ch. 1) 


financial assets Securities issued by a corporation or economic unit 
for purchase by another individual or corporate investor. (Ch. 1) 


financial crises Major disturbances in financial markets typified by 
steep declines in asset prices and widespread company failures. 
(Ch. 1) 


financial forecasting and planning An ongoing process that involves 
forecasting financial performance, planning the sources and uses 
of funds, and monitoring cash flows. (Ch. 8) 


financial instruments Instruments, such as convertible debt or 
preference shares, that allow funds to be transferred between 


investors (or lenders) and borrowers. (Ch. 1) 


financial intermediaries Banks, insurance companies and other 
organisations that facilitate the flow of funds between investors 
and borrowers. (Ch. 1) 


financial lease A lease contract whereby the lessee acquires the use 
of an asset over a period approximately equal to the useful life of 
the asset. (Ch. 10) 


financial management Activities and decisions undertaken with 
regard to the financing and investment requirements of an 
organisation. (Ch. 8) 


financial market A market used to transfer financial assets between 
borrowers and investors. (Ch. 1) 


financial planning activities Those activities relating to managing 
money. (Ch. 1) 


financial risk Relates to the amount of debt used to fund a firm's 
operations. (Ch. 6) 


financial system A network which operates via a set of financial 
markets, bringing together investors and borrowers who buy and 
sell both real and financial assets; includes financial intermediaries, 
individuals, corporations, regulatory bodies and financial service 
organisations. (Ch. 1) 


financing cash flows Cash inflows received and cash outflows 
incurred as part of the firm's financing activities. (Ch. 9) 


finished goods inventory Fully completed goods available for sale. 
(Ch, 9) 


fixed assets Assets that are real (for example, buildings, equipment, 
vehicles). (Ch. 7) 


fixed-rate mortgage Mortgage where the interest rate is set at the 
beginning of the period and does not change. (Ch. 7) 


floating debenture Medium-term or long-term debt funds secured 
by a charge over all otherwise unsecured assets. (Ch. 10) 


floating-rate mortgage Mortgage where the interest rates rise and 
fall. (Ch. 7) 


foreign bonds Bonds issued in a foreign country, denominated in the 
currency of that foreign country. (Ch. 10) 


foreign exchange The process of converting New Zealand dollars 
into the currency of another country. (Ch. 1) 


f orward contract An agreement by two parties to carry out a 
financial transaction at a future (forward) point in time. (Ch. 2) 


forward market A market for forward contracts that involve delayed 
settlement. (Ch. 2) 


freehold home House where the owner owns the title to the land 
and has exclusive rights to own, use and occupy it indefinitely. (Ch. 
7) 


future value The value of a sum after receiving interest on it over 
one or more periods. Also called compound value when interest is 
compounded. (Ch. 4) 


futures contract An exchange-traded, legal contract between a 
buyer, who agrees to take delivery of a specified asset at a 


predetermined time, and a seller who agrees to deliver the asset. 
(Ch. 2) 


global financial crisis A worldwide financial crisis arising when 
financial-market participants recognise the risk and over-inflated 
values of financial contracts, leading to a severe contraction in the 
flow of funds and rapidly declining asset values. (Ch. 1) 


goal The object (or aim) of a person’s ambitions or efforts. (Ch. 7) 


goods and services tax (GST) A type of value-added tax collected by 
suppliers of goods and services on behalf of the government. (Ch. 
9) 


hedger A market player who wishes to protect their position by 
reducing risk. (Ch. 2) 


hedging The practice of managing risk exposure, often by using 
contracts (such as derivatives) that have an offsetting exposure. 
(Ch. 2) 


holding period return Change in the value of an investment over the 
period it was owned. (Ch. 6) 


homogeneous Something that is of a similar kind or nature. (Ch. 1) 


implicit interest cost An implied, but unstated, interest charge. (Ch. 
9) 


income statement Statement showing the income/deficit resulting 
from income and expenditure over a period. (Ch. 7) 


incremental Directly relevant; additional; over and above the status 
quo. (Ch. 11) 


inflation Increase in the level of prices as a result of changes in 
demand or money supply. (Ch. 6) 


initial margin The preliminary amount that needs to be deposited 
with a broker by the market player so that a futures contract may 
be bought or sold. (Ch. 2) 


insolvent The status of an individual or a company with insufficient 
assets to meet their financial commitments. (Ch. 6) 


interest The rate paid for borrowing or lending money. (Ch. 4) 


interest-free period The period over which a supplier will extend 
credit to a customer with no explicit or implicit interest charge. 
(Ch. 9) 


interest tax shield The savings a business makes due to the tax- 
deductibility of interest payments. (Ch. 10) 


intermediary A financial institution that facilitates the transfer of 
funds between borrowers and lenders. (Ch. 2) 


intermediated Parties are brought together by the help of a 
mediator. (Ch. 2) 


internal rate of return (IRR) The percentage return that discounts all 
cash flows from a project, including the investment outlay, to zero. 
(Ch. 12) 


intertemporal An adjective meaning across time. (Ch. 2) 


inventory Goods for resale, or to be used in production of goods for 
sale. Also known as stock in trade. (Ch. 8) 


invest To apply or put money to some use in order to defer 
consumption and receive a return in the future. (Ch. 1) 


investment The activity of investing real and/or financial resources. 
(Ch. 1) 


investment banks Institutions or divisions of firms that originate and 
distribute securities to open market investors. (Ch. 3) 


investment outlay The net cash outflow normally paid out at time 
zero in order to undertake a project. (Ch. 11) 


investors Individuals who acquire the financial assets of corporations 
or other organisations in order to receive compensation for the 
loan of their funds. (Ch. 1) 


invoice discounting The discounted sale of accounts receivable to a 
factoring company or financial institution in return for immediate 
receipt of funds. Unlike factoring, credit and collection activities 
are retained by the seller of the accounts. (Ch. 10) 


issue costs Administration, selling and underwriting costs associated 
with the issue of a new security. (Ch. 10) 


just-in-time system An arrangement with suppliers for inventory to 
be delivered at the time when it is needed for production. (Ch. 9) 


KiwiSaver A voluntary, mainly workplace, incentive savings scheme 
open to all New Zealanders to save for their retirement via a 
variety of investment options, from conservative to growth, offered 
by various financial intermediaries. (Ch. 3) 


landlord Person who owns or leases property. (Ch. 7) 


lease interest A contractual relationship between a tenant (lessee) 
and a property owner (lessor) where the tenant has the right to 
use the land for the period specified in the lease agreement in 
return for rental payments and other obligations. (Ch. 10) 


lender Person who grants the use of money or any other asset to 
another for a set period of time and receives income in return. (Ch. 


1) 


lender of last resort (LLR) Banks which provide liquid funds to 
financial institutions in need. (Ch. 3) 


liability Debts of an individual or company that represent obligations 
for repayment. (Ch. 4) 


limited liability The state of being liable for all debts and monies 
owed up to a pre-defined amount. (Ch. 1) 


line of credit An informal arrangement with a bank to allow a firm to 
borrow up to a maximum specified amount over a set period of 
time. (Ch. 10) 


liquidation The process of winding up the assets of an organisation 
and distributing the funds to creditors and owners. (Ch. 1) 


liquidity The quickness and ease of converting assets into cash. 
Sometimes called marketability. (Ch. 2) 


liquidity risk The risk that an investor holding equity or fixed- 
income investments in a company may be unable to sell them to 
another investor. (Ch. 6) 


long hedge This is when a market player buys a futures contract to 
protect an underlying physical position. (Ch. 2) 


long position To agree to buy at a future date. (Ch. 2) 


long-term assets Assets which are expected to provide benefits over 
more than one accounting year. (Ch. 8) 


loss A negative ‘profit’ arising when expenses exceed income. (Ch. 
10) 


macroeconomic The relationships and forces that affect variables 
such as national income, prices and employment. (Ch. 3) 


margin call The call for extra funds when adverse movements in the 
price of a contract erode the initial deposit to below a specified 
level. (Ch. 2) 


marginal analysis Technique used in managerial finance whereby a 
proposal is accepted only when the added benefits exceed the 
added costs. (Ch. 1) 


market A network whereby buyers and sellers are able to come 
together, either physically or through communication channels, to 
trade goods and/or services. (Ch. 1) 


market index A measure of price levels in a market. (Ch. 2) 
market portfolio The portfolio containing all risky assets. (Ch. 6) 


market risk premium (MRP) The MRP is the additional return 
investors must earn to compensate them for investing in the 
market portfolio. (Ch.6) 


marketable securities Short-term interest-earning financial claims 
that can be quickly converted to cash without any significant loss 
of value. (Ch. 9) 


marking to market The process of adjusting an initial deposit of a 
good to its current market value. Usually occurs daily in the futures 
markets. (Ch. 2) 


maturity The date when a security, for example, a bond, will be 
redeemed. (Ch. 4) 


maturity date The date at which the last bond payment is due. (Ch. 
5) 


maturity risk The risk that changes in interest rates will adversely 
affect the prices or yields of long-term assets compared with 
short-term assets. (Ch. 3) 


merchant banks Intermediaries who specialise in servicing the 
funding needs of medium and large companies. Also called 
investment banks. (Ch. 10) 


monetary policy The management of a nation’s money supply and 
its links to interest rates, prices and other economic variables. (Ch. 
2) 


money markets A market in which short-term debt instruments with 
maturities up to a year are traded. (Ch. 2) 


moral hazard A theory that the existence of insurance may induce 
undesirable behaviour. In relation to banks, it is the idea that banks 
may take excessive risks with depositors’ funds. (Ch. 3) 


mortgage A form of financial asset where the lender (mortgagee) 
has the right to recover their money by selling the property if the 
borrower (mortgagor) defaults on payment. (Ch. 4) 


mutually exclusive Alternatives where only one can be accepted; an 
either/or decision. (Ch. 12) 


needs Items of necessity. (Ch. 7) 


net present value (NPV) The present value of all cash flows 
pertaining to a project minus the investment outlay. Measures the 
value added to a firm as a result of undertaking a project. Uses the 
WACC or RARR as the discount rate. (Ch. 12) 


net working capital Current assets minus current liabilities. (Ch. 9) 


net worth Net worth represents the amount of money a person 
would have left over if all their assets were sold to pay off their 
debts. (Ch. 7) 


nominal interest rate Interest rate that includes inflation. (Ch. 4) 
nominal rate The quoted rate that includes inflation. (Ch. 4) 


non-recourse basis With respect to the sale of accounts receivable, 
when the factor takes on the risk of bad debts. (Ch. 10) 


offshore currencies The monetary medium of exchange relating to 
other countries. (Ch. 6) 


offshore finance Capital raised overseas. (Ch. 10) 


operating cash flows Cash inflows received and outflows incurred as 
a result of the firm's day-to-day operating activities. (Ch. 9) 


operating lease A short-term, cancellable lease where the lessee 
gains the use of an asset without ever buying the asset. (Ch. 10) 


opportunity cost The next best rate of return that would be achieved 
through an alternative course of action: the rate of return (market 
yields) in the financial markets is often used as a benchmark for 
opportunity costs. (Ch. 4) 


optimal capital structure The best mix of debt and equity that 
minimises the cost of capital and maximises the value of the firm. 
(Ch. 10) 


ordinary annuity An annuity with a first payment that occurs one 
period hence. Sometimes referred to as a simple annuity or an 
annuity in arrears. (Ch. 5) 


over-the-counter (OTC) market A market that is not organised by an 
exchange organisation. (Ch. 2) 


owners’ equity, partnership capital A residual claim by the owner(s) 
on the assets of the business, after payment of all liabilities. (Ch. 8) 


par value The face value on a bond, usually $1 000 in the United 
States and $100 in New Zealand. The face value is normally equal 
to the maturity value. (Ch. 5) 


parent company A company that owns and controls another 
company. (Ch. 10) 


payback period The number of years to recover, through operating 
cash flows, the money spent for an investment outlay. (Ch. 12) 


perpetuity A security that promises regular cash flows forever. (Ch. 5) 


personal financial planning Process of setting financial goals in 
order to satisfy a need. (Ch. 7) 


personal financial statement Statement listing the items an 
individual owns (assets) and the amount of debt they owe to 
someone else (liabilities). (Similar to a balance sheet.) (Ch. 7) 


pledge To put up assets as security for a loan. (Ch. 10) 


post-audit An investigation, after the implementation of a project, to 
compare the actual and expected financial results. (Ch. 11) 


preference shares Shares that give their holders priority over 
ordinary shareholders and have some characteristics common to 
debt instruments. (Ch. 2) 


premium The payment from the buyer to the seller of an option. (Ch. 
2) 


present value The value of a future amount discounted at the 
appropriate market interest rate; that is, the current dollar value of 
a future amount. (Ch. 4) 


price discovery The revealing of information about future cash 
market prices. (Ch. 2) 


primary market Financial market in which new securities are sold and 
most of the funds raised go to the issuer. (Ch. 2) 


principal The outstanding balance owing on a loan. (Ch. 4) 


private placement A placement of shares or debt offered only to 
selected investors. (Ch. 10) 


private sector The business sector of the economy. Excludes 
government departments and state-owned enterprises. (Ch. 8) 


profit Excess of income over expenses. Alternatively referred to as 
net profit, net income or net earnings. (Ch. 1) 


promissory note A written promise by the borrower to pay the 
lender a specified amount of money at some future specified date. 
Usually a short-term instrument issued by a corporate of good 
credit standing. (Ch. 2) 


prospectus A document required by law to inform prospective 
investors in a firm of the details of the security and the firm's 
financial position. (Ch. 1) 


public goods Goods or services, such as education, provided by the 
government for use by members of its society. (Ch. 1) 


public offering Issue of securities by a company to the public. (Ch. 
10) 


public sector Government departments and state-owned enterprises. 
(Ch. 8) 


pure market system A system in which all scarce resources are freely 
allocated so that the maximum benefit is received by everyone as 
a result of the allocation. (Ch. 1) 


put option An option where the buyer has the right, but not the 
obligation, to sell an underlying asset at a predetermined price 
before a specified date. (Ch. 2) 


rate of return The rate of increase or decrease between the present 
and future values of an amount over time, normally on an annual 
basis. (Ch. 4) 


raw materials inventory Unprocessed materials inventory held while 
awaiting production. (Ch. 9) 


real assets Assets that are tangible, such as land, buildings and 
machinery. (Ch. 1) 


real interest rate The underlying interest rate with no inflation or 
uncertainty about future cash flows. (Ch. 6) 


recession An economic decline or a contraction in business activity. 
(Ch. 7) 


repos Repurchase agreements where financial institutions sell some 
of their government securities in exchange for _ cash, 
simultaneously agreeing to buy them back at some fixed later 
date. (Ch. 2) 


residential property Property in which people live. (Ch. 7) 


resource consent Formal permission by a government authority to 
allow an individual or an organisation to undertake a specified 
activity that may otherwise contravene environmental laws. (Ch. 
11) 


retained earnings Profits retained and reinvested in assets of the 
firm. Represents an internal source of equity finance. (Ch. 10) 


retirement income gap The surplus or deficit in income required to 
fund one’s retirement. (Ch. 7) 


return Gains or losses received from the investment of funds for a 
given period of time. (Ch. 1) 


revolving credit facility A legal commitment by a bank to provide 
credit to a borrower up to a maximum specified amount when 
requested. Similar to a line of credit. (Ch. 10) 


rights issue If a company is seeking extra funds, it may offer the 
existing shareholders the right to subscribe for the extra shares. 
The right is renounceable if it can be sold to another party. The 
right is non-renounceable if it can be exercised only by the 
shareholder and not be sold. (Ch. 2) 


risk The variability of returns resulting from an investment. (Ch. 1) 


risk-adjusted required return (RARR) A risk adjustment technique 
that adjusts the discount rate applied to projects’ cash flows in 
order to compensate for risk. (Ch. 12) 


risk aversion The avoidance of risk. (Ch. 6) 


risk-free Free from default risk. A government Treasury bill is 
regarded as risk-free. (Ch. 6) 


risk premium Additional return investors require for investing in risky 
assets. (Ch. 6) 


safety motive Maintaining additional cash balances for unforeseen 
day-to-day cash needs. (Ch. 9) 


salvage value The price received from the sale of a fixed asset at the 
end of its useful life. (Ch. 9) 


secondary market Financial market in which existing securities are 
bought and sold between investors. (Ch. 2) 


securities The type of financial instruments used to finance an 
organisation's operations. (Ch. 1) 


securitisation The process of repackaging and grouping loans so 
they have the characteristics of more liquid securities. For example, 
many of the mortgage loans in the United States have been 
repackaged into’ securities called collateralised mortgage 
obligations (CMOs). (Ch. 3) 


security market line (SML) The SML displays the expected return of 
an individual security or portfolio in relation to its systematic, non- 
diversifiable risk (Ch. 6) 


sensitivity analysis A risk assessment technique that changes one or 
two variables at a time to determine the effect on an outcome. 
(Ch, 12) 


settlement date Also known as expiry date. It refers to the date when 
a contract expires. (Ch. 2) 


share options A financial asset that gives the holder the right to 
purchase shares at a given price. (Ch. 8) 


shareholder Any individual or entity owning shares in a company 
(Ch. 1) 


shareholders’ equity (net worth) The total of funds contributed by 
the shareholders plus earnings retained and reinvested in the firm. 
(Ch. 7) 


share An entitlement to a proportion of the ownership of a company 
or firm. (Ch. 1) 


short hedge This is when a market player sells a futures contract. (Ch. 
2) 


short position A selling position — the sale of a financial asset. (Ch. 
2) 


simple interest Interest calculated on the original amount. (Ch. 4) 


solvency The ability of a person or an organisation to meet their 
financial commitments as they come due. (Ch. 8) 


speculative motive Maintaining additional cash balances in interest- 
earning marketable securities in order to take advantage of 
unexpected investment opportunities. (Ch. 9) 


speculator A market player who takes on risk in order to make a 
potential profit. (Ch. 2) 


spot market A market that involves transactions that are settled 
without delay. (Ch. 2) 


spread The difference between buying and selling quotations. (Ch. 2) 


stakeholders Groups such as investors, suppliers, regulators, 
employees, customers and the public with interests in a firm. (Ch. 


1) 
standard deviation Measures the variability of a set of values. (Ch. 6) 


straight-line A method of depreciation that expenses an asset by 
equal annual deductions. (Ch. 11) 


strategy A plan of action designed to achieve a goal. (Ch. 7) 


strike price The price at which an option is to be settled or exercised. 
(Ch. 2) 


subscribe To agree to purchase a security, often shares. (Ch. 10) 


subsidiary A company owned and controlled by another company. 
(Ch. 10) 


sunk costs Cash outflows that have occurred and cannot be reversed 
irrespective of whether the project is accepted or rejected. (Ch. 11) 


superannuation A scheme that allows individuals to invest funds 
over their working life to create income for when they retire. (Ch. 
3) 


swaps Financial instruments that involve the exchange of cash flows 
between two parties. (Ch. 2) 


SWOT Analysis of a venture in order to determine its Strengths, 
Weaknesses, Opportunities and Threats. (Ch. 7) 


syndicate A group of lending institutions which pool funds on a one- 
off basis to lend to a very large borrower. Limits risk exposure for 
any one given lender. (Ch. 10) 


systematic risk Risk that cannot be diversified away because it 
pertains to the market. (Ch. 6) 


target annual retirement income Amount of income required to 
cover estimated retirement expenses. (Ch. 7) 


tax credit A deduction from taxes payable. (Ch. 10) 


term The time between the beginning of an annuity’s first payment 
and the end of its last payment. (Ch. 5) 


term loan A loan from a bank with a specific maturity. (Ch. 4) 


term structure of interest rates Relationship between time to 
maturity and percentage yield. (Ch. 6) 


terminal value An estimate of the value to the firm of a long- term 
asset at either the end of the life of the project or at a 
predetermined cut-off point. (Ch. 11) 


thin markets Markets in which there are not many buyers or sellers. 
(Cn, 2) 


time value of money The concept that a dollar owned today is worth 
more than the same dollar would be worth in the future. (Ch. 1) 


trade credit The purchase of goods or services on account, for 
payment at a later date. (Ch. 9) 


transaction costs The costs involved in making financial deals, such 
as the costs of issuing new securities. (Ch. 2) 


transactions motive Maintaining additional cash balances to pay for 
predictable day-to-day cash needs. (Ch. 9) 


Treasury bill Short-term debt instruments issued by the government 
for short-term financing. (Ch. 2) 


underwriting The agreement by an investment bank to purchase any 
securities that are not subscribed by the public in a new issue. (Ch. 
10) 


unethical behaviour A breach of a written or unwritten moral code. 
(Ch. 3) 


unlimited liability The state of being personally liable for all debts 
and monies owed by a business or organisation. (Ch. 1) 


unpledged assets Assets that have not been used as security for a 
loan. (Ch. 10) 


unsecured When no collateral is offered as security against a loan. 
(Ch. 10) 


unsystematic risk Risk that can be diversified away. (Ch. 6) 


variance Measures how far each return is from the mean, or average, 
of all returns. (Ch. 6) 


venture capital Funds (usually equity) provided to relatively new 
businesses by public companies or government- sponsored 
enterprises. (Ch. 10) 


wants Items of desire. (Ch. 7) 


wealth maximisation Represents the goal of financial management. 
Refers to maximising the wealth of the firm’s owners. For a 
company, this is achieved by maximising the market price of the 
company’s shares. (Ch. 8) 


weighted average cost of capital (WACC) The overall cost to a firm 
of all long-term sources of finance. (Ch. 10) 


withholding tax Tax deducted from a payment and remitted to the 
IRD on behalf of a recipient who receives the after-tax payment. 
(Ch. 10) 


work-in-process inventory Partly completed goods that are still in 
production. (Ch. 9) 


writer of an option The seller of an option. (Ch. 2) 


yield The return on an investment, normally expressed as a 
percentage of its current value. By convention, it is quoted as an 
annual rate. (Ch. 2) 


zero-coupon bond A bond that makes no interest payments during 
its lifetime. The interest is included with the repayment of principal 
at maturity. (Ch. 4) 


Appendix 1- Some useful 
formulae 


Chapter 4 


Simple interest 

| = Prn 

Future value, simple interest 
FV = P(1 + rn) 


Present value, simple interest 
Future value of a single payment 
FV = PV(1 +n" 


Present value of a single payment 


Future value — multiple annual payments 


(4.1) 


(4.3) 


(4.4) 


(4.5) 


(4.6) 


(4.7) 


Present value — multiple annual payments 


(4.8) 
Continuous compounding/discounting 
FV = PVe™ ee) 
Effective interest rate 

(4.10) 
Unknown interest rate 

(4.11) 
Unknown time period 

(4.12) 
Chapter 5 
Future value — multiple cash flows 

5.1) 
Annuity — present value 

(5.2) 


Annuity — future value 


Annuity — present value 

(5.4) 
Annuity (FV) — regular payments 
Annuity (PV) — regular payments 

(5.6) 
Annuity due (FV) - regular payments 

(5.7) 


Annuity due (FV) — regular payments 


(5.8) 
Constant perpetuity (PV) 

(5.9) 
Growing perpetuity (PV) 

(5.10) 


Bond price 


Chapter 6 


Risk-free interest rate 


Nominal interest rate 


Real interest rate 


Nominal interest rate 


Nominal interest rate ~ Real interest rate + Expected 
inflation 


Real interest rate 


Real interest rate ~ Nominal interest rate + Expected 
inflation rate 


Nominal return 
Nominal return = Risk-free return + Risk premium 


Risk premium 


ma 


(6.1) 


(6.2) 


(6.3) 


(6.4) 


(6.5) 


(6.6) 


Risk premium = Nominal return - Risk-free return 


Holding period return 


Annual holding period return 


Annual holding period yield 


Annual HPY = Annual HPR — 1 


Mean 


Variance 


Standard deviation 


Expected return 


Variance 


(6.7) 


(6.8) 


(6.9) 


(6.10) 


oma 


(6.12) 


(6.13) 


(6.14) 


Capital asset pricing Model (CAPM) 


(6.15) 
Chapter 7 
Surplus/(Deticit) 
Income — Expenses = Surplus/(Deficit) (7.1) 
Net Worth 
Assets — Liabilities = Net Worth (7.2) 
Chapter 8 
Net profit after taxes 
Net profit after taxes = Income - expenses (8.1) 
Earnings per share 

(8.2) 
Chapter 9 


Cash discount 


(9.1) 


(9.2) 


Average payment period 


(9.3) 
Average collection period 

(9.4) 
Average age of inventory 

(9.5) 
Cash conversion cycle 
CCC = AAI + ACP — APP (9.6) 
Chapter 10 
Debt ratio 

(10.1) 
Debt-equity ratio 

(10.2) 
Cost of debt 

@reks)) 


Cost of preference shares 


(10.4) 


Weighted average cost of capital 

(10.5) 
Chapter 12 
Annual ARO! 

(12.1) 
Average ARO/ 
Net present value 
Internal rate of return 


Appendix 2 — Suggested solutions 
for selected end-of-chapter 
questions and problems 


Chapter 4 


4 $5 795.61 
10 $78 943.83 
12 $89 215.44 
13 a $6077.53 


c $1214.72 

d $2 188.32 

g $12 996.34 
14. $11972.17 
17 $6 989.25 
20. $8010.21 
23 10.38% 
27 = 23.33% 
Chapter 5 


1 $11 182.25 


$937.96 
$10 636.63 
$4 667.58 
$46.12 

13 $4 304.12 
16 $150 000 
17 $1094.18 


oOo XN Ww N 


Chapter 6 
2. HPR = 1.529 
HPY = 0.529 or 52.9% 


4 HPR = 1.196 
HPY = 0.196 or 19.6% 


8 a E(r) = 0.1225 or 12.25% 


b o* = 0.03012 
0 = 0.1736 or 17.36% 


C E(ry77) = 0.0599 or 5.99% 


Chapter 7 


12 $67 634.75 
13 $15 843.70 


Chapter 8 


20 b PVAQ = $3.43, PVR = $2.94 
21 Select investment C 


22 Accept projects G, J, L, Mand N 


Chapter 9 


24 $580 000 March, $720 000 April, $800 000 May 
26 a Closing cash balance 30 June $11 000 

b Closing cash balance 31 July ($2 000) 
28 a December net cash inflow $29 900 


b Cumulative financing needed — 
September $1 300, October $22 500, 
November $7 500 
Surplus cash to invest — July $9 500, 
August $9 700, December $22 400 


36 18.3%. Interest at 15% take discount, 20% forego discount 
and pay in full 


39 a 100 days 
b 70 days 


Chapter 10 


39 a $5480 


40 a 


43 a 
b 


C 


$5 880 


$5 080 


Current: 


Incr. ST 
funds: 


Incr. LT 
funds: 


EPS $0.0728 
EPS $0.0719 
EPS $0.0742 


44 WACC = 14.3% 
WACC = 15.3% 


46 a 

b 
48 b 
C 


49 a 


Accept projects A and B 


10% 
12.5% 
10% 


Chapter 11 


7 $9925 
9 $3 600 


NWC 
$10 000 
$16 000 


$ 4 000 


TAFC 
$8 700 
$9 240 


$8 160 


11 Investment outlay $500 000 
Operating cash flows: Yr 1 $88 750; Yr 2 $86 406; Yr 3 $84 356; Yr 
4 $82 561; Yr 5 $80 991 
Terminal value $216 936 


Chapter 12 


20 a Yr 1,-7%; Yr 2, 4.75%; Yr 3, 11.75%; Yr 4, 18%;Yr 5, 18% 
b 9.1% 
c No, average AROI < required 16% ARO! 
24 a A4-5 years; B 3-4 years; C 4 years 
b A -$7 345; B $30 764; C $10 395 
cd Investment B is the best alternative 
26 Accept projects C, A, F D 
29 a L$2 189; A $8 444; H -$2 337 
b Accept projects Land A, NPV > 0 


Index 


A 


accounting 6, 18 
accounting return on investment (AROI) 264—5; see a/so profit 
accounts payable 190, 192-3, 197-203 
cost of financing 200 
accounts receivable 194-5 
factoring 221 
invoice discounting 221 
management of 17, 194 
pledging 42, 221, 251 
accrual accounting 6 
Acts of Parliament 8-10 
adjusted tax value 251-3, 255-7 
agency problems and costs 13, 177 
amortisation 97 
annual holding period return 114-5 
annual holding period yield 114, 199 
annual percentage interest rate (APR) 70 
annuities 82-91 
annuity due payments 83, 90-1 
payment calculations 88-9 
value calculations 83-7 
arbitrage 23, 34, 36 
assets 
current 140-1; see a/so net working capital 
depreciable 251-8 
financial 2-5, 20-5, 27, 38, 55 
fixed 141 
long-term 140-1; see a/so investment in long-term assets 
non-financial 113 
pledged 221 
risk-free 103-9 


risky 109-13 
tangible or real business assets 3-5, 20-1, 24 
terminal value 253-4 
unpledged 220 
auctions 25 
auditors 13 
average age of inventories 201 
average collection period 201-3 
average payment 201-3 


B 
balance sheets 12, 139-41, 218, 222, 226-7, 251 
forecast 162 
bank bills 25-6, 223-4, 233 
banks 47 
business financing 213-16, 218-19, 220-1, 223-9 
credit creation 43-4 
forward contracts 34 
lines of credit 220-1 
loans 221, 226, 233-4 
overdrafts 170, 202, 215, 216, 220, 233 
regulation of 40-6 
in transfer of funds 14, 52 
see also global financial crisis (GFC); investment banks (merchant banks) 
Basel Accords 41-2 
behavioural sciences 7 
beta measurements 124-6 
bills 21-2, 25-6 
bonds 
foreign 22, 225 
government 21-2, 26-7, 56, 111, 233 
par and face (maturity) values 93 
price calculations 93-7 
zero-coupon 69 
borrowers 3-5, 20-1, 23-4, 39, 47-52, 55, 104, 223, 233 
requirements 40-1 
brokers 25, 28, 49, 51 


budgets 
capital budgeting 247-86 
personal 139-40, 149 
business plans 156-7 
buying a business 153-63 


C 


call options 35 
callable deposits 39 
capital 
contributed 171 
cost of 232-7, 269-70 
partnership 172, 215 
see also debt finance; equity finance; financing businesses; venture capital; 
working capital 
capital asset pricing models (CAPM) 125-7, 236-7 
capital budgeting 247-86 
capital gains and losses 22, 95, 97, 115, 255-7 
capital markets 24, 26-9, 30, 47-8 
borrowing on 51, 72 
capital notes 27, 51 
capital rationing 274-5 
capital structure 232, 236-7, 260, 270-1 
capitalisation 261 
careers in finance 16 
cash and near-cash 191 
cash conversion cycle (CCC) 201-3 
cash disbursements 191-4 
cash flow 6, 174-5 
operating cash flows 192, 213-14, 249-54 
cash flow statements 158-9 
forecast statements 191-4, 276 
cash management (in business) 191-4 
cash management trusts 48 
cash receipts 191-4 
central banks 40-7 


certificates of deposits (CDs) 25-6 
clearing houses 32-3 
Climate Change Response Act 2002: 10 
collateral 221 
collection periods 201-3 
collection policies 194, 195, 203 
commercial bills 191, 223-7 
commercial paper 26 
Companies Act 1993 and amendments 9, 42 
company directors see directors 
compliance costs 16, 249-50 
compound interest 58-71 
conflicts of interest 13 
consolidated accounts 226-7 
Consumer Guarantees Act 1993: 9 
Consumer Price Index (CPI) 105-6 
consumer protection laws 8-9, 42 
contagion 40 
contracts 23-5, 28 

forward 24, 30, 34 

futures 30-4 

options 35-6 
contributed capital 171 
convertible notes 27 
convertible securities 225 
corporate governance 176-7, 182 
correlation 124 
cost of capital 182, 232-6, 249, 267-78 
cost of debt 212, 232-3, 270 
cost of equity 234-5 
country risk 110 
coupon interest 69, 93-4, 96-7 
credit 

lines of 220-1 

revolving 221 

setting policy 194-5 

terms 195 


trade 197-200, 217 
credit creation 43-4 
creditors 9, 12, 177-8, 230 
crowdfunding 217 
currencies 7, 24, 29, 110 
see also foreign exchange 
current assets 140-1 
see also net working capital 
current liabilities 141, 196-201 
see also net working capital 


D 
dealers 25, 29 
debentures 111, 171, 220, 222, 223, 225, 233 
floating 215, 220 
debt 12 
cost of 232-4 
debt ratio 231-2 
debt-equity ratio 231 
debt finance 212-13, 215-16, 218, 220, 223, 225, 230-1 
debt instruments 21-2, 233 
debt markets 26-7 
decision sciences 6 
decision-making 
corporate 10-12 
levels of 10-12 
partnerships 10-12 
personal 10-11, 136 
sole-proprietorship 10-11 
deep markets 23, 25 
deposit insurance 41 
depository institutions 41, 47 
deposits (as initial payments) 22, 141, 147, 149-51 
deposits (in banks and other financial institutions) 41, 43-4, 47, 49-50, 56-9, 73 
depreciable assets 174, 250-8 
diminishing value method 251-2 
straight-line 251 


derivative (futures) markets 25, 30-6 
derivative instruments 30-4 
directors 9, 12, 13, 176-7, 237 
disclosure of information 9, 42, 52 
discounting 21-2, 26-7, 41, 45, 56-66, 83, 270 
annuities 83, 85 
continuous 69 
invoice 221 
discount instruments 21, 26 
discounts on invoices 197-200 
diversification (of investment) 48, 104, 121-5 
dividends 8, 12, 174, 212-13 
payment of 27, 110, 192 
policy on 230, 234-6 
taxation of 10, 213, 234-5 


E 


earnings per share (EPS) 174-5 

economics 6 

economic order quantity 196 

economic theories 6-7 

economic value added (EVA) 270 

economies of scale 23 

effective interest rates 70-1 

efficient markets 14—5 

environmental protection 10, 16, 250 

equity 12, 27-8 

equity claims 21-2 

equity finance 212-13, 215, 218-20, 225, 230-1 
cost of 234-6 

equity markets 27-9; see a/so sharemarket 

equity residual net present value (NPV(ER)) 271 

ethics 9, 13, 16, 51, 179 
unethical behaviour 182 

eurobanks 225 

eurobonds 225 


eurocurrency loans 225 
euroequities 225 
Euromarket 225 
exchange rates 29-30 

risks 30, 110 
external factors 16, 179-80 


F 


face value/maturity value (on bonds) 93-6 
factor markets 20 
factoring 220-1 
finance companies 8, 48, 51, 111 
as lenders 8, 215-16, 224 
finance: definitions 4, 18 
financial assets 2-5, 38, 140-1 
markets and 20-5, 27, 55 
financial crises 8 
financial decision-making 5-7, 10-12, 183, 248 
financial intermediaries 4-5, 38, 40-1, 47-52 
see also global financial crisis (GFC) 
financial instruments 4 
financial leases 216 
financial management 5-6, 168-88 
objectives 172-9 
organisational context 171-2 
role of 170-2 
financial markets 3-5, 13-16, 20-37, 179-80 
deep 23 
efficient 15-16 
forward 30 
international 23 
primary 24-5 
regulation of 9-10, 13 
retail 24 
roles of 23-4 
secondary 25 
spot 23, 30 


thin 23 
types of 24-5 
wholesale 24 
see also capital markets; debt markets; derivative (futures) markets; equity 
markets; foreign exchange (FX) market; money markets 
Financial Markets Authority (FMA) 9, 13, 29, 42, 217 
financial statements 6, 13, 139, 157-62 
financial system 5, 14-16 
development 38-40 
financing businesses 1701, 212-46 
cost of capital 232-7 
debt or equity finance 230-2 
growth stage 219-22 
internal or external sources 230 
maturity stage 223-7 
short or long-term sources 228-30, 233 
start-up stage 214-19 
Fisher equations 107 
floating debentures 215, 220 
flotation (of shares) 224-5 
forecast financial statements 158-62 
cash flow 191-4 
forecasting and planning 157-62 
foreign bonds 225 
foreign exchange 5 
forward contracts 34 
risk 22, 24 
foreign exchange (FX) market 29-30 
forward contracts 24, 34 
forward markets 30 
freehold homes 149 
future value 56-7, 58-62, 67, 79-81 
annuities 83-6, 87, 91 
futures contracts 30-4 


G 


global financial crisis (GFC) 8, 24, 41-2, 51 


related recession 36, 42, 107, 228 
goal attainment 88-9, 128, 138-40, 143-4 
goods and services tax (GST) 105, 192 
government bonds see under bonds 
governments 

role of 15-16, 40 

as stakeholders 10 

see also regulatory bodies 


H 

hedging 24, 33-4, 35-6 

hire-purchase loans 216 

holding period returns (HPR) 113-16 
holding period yields (HPY) 114-16, 233 


| 
implicit interest cost 197 
imputation 10, 213, 234-5 
income statements, personal 139-41 
income tax 10, 251, 255 
inflation 46-7, 105-7, 276 
capital budgeting and 276 
interest rates and 70, 105-9 
inflation-indexed bonds 26-7 
insolvency 9, 27, 109, 190, 217, 219, 229 
institutional investors 28, 220 
insurance companies 47, 51, 220 
interdisciplinary nature of finance 6-7, 18 
interest 55-6 
compound 58-71 
compounding frequency 65-70 
explicit cost 197, 229 
implicit cost 197-8 
simple 56-8 
interest rates 22 
annual percentage rate (APR) 70 


economic effects 44-5 
effective 70-1 
forward rate agreements (FRAs) 34 
nominal 70-1, 105-7 
real 105-7 
term structure 107-9 
volatility 24 
interest tax shields 233-4, 235 
intermediaries 3-5, 25, 38-53 
intermediated markets 25 
internal rates of return (IRR) 271-5, 277-9 
inventories 172, 195-6 
average age of (AAI) 201-2 
as collateral 221 
economic order quantity (EOQ) 196 
just-in-time system 196 
work-in-process 195-6 
investment 4-7 
investment banks (merchant banks) 48, 51, 220, 223-4 
investment companies 48, 157, 220 
investment in long-term assets 247-86 
capital budgeting 247-8, 276-9 
cost and benefit measurement 248-58 
evaluation techniques 263-75 
investors 4-10, 12, 21-2, 28, 48, 104 
attitudes to risk 111-13, 121, 186 
protection of 9, 42 
requirements 49-50, 105, 107 
invoice discounting 221 
issue costs 233 


K 
Kiwi bonds 26-7, 111 
KiwiSaver 47-8, 146-7 


L 


landlords 150, 217 


lease interest 216-17 
leases 
financial 216 
operating 216 
property 216-17 
lenders 20-1 
lenders of last resort (LLRs) 40, 41, 45 
liabilities 
current 141, 196-201; see a/so net working capital 
long-term 141 
personal 141 
life insurance companies 216 
limited liability 12 
lines of credit 220-1 
liquidation 12, 212-13, 230 
liquidity (in businesses) 172, 175, 189, 203, 219, 228 
liquidity (in markets) 23-4, 34 
liquidity risk (in investment) 110 
loans 97-9, 215-16, 226-7 
collateral 221 


M 


macroeconomic performance 40 
managed funds 48 
managers 5-7, 12-13, 157, 212, 247-8 
roles 176-7, 179-80 
margin requirements (in futures contracts) 32 
marginal analysis 7 
market indices 29 
market portfolios 124-6 
market risk premium (MRP) 125-6 
marketable securities 191, 194, 199, 200, 202, 224 
markets 5, 14-16, 20 
see also financial markets and individual types of market 
maturity 21-2, 69, 93 
transformation 49 


merchant banks see investment banks 

monetary policies 6-7, 44—7 

money markets 24-6 
over-the-counter (OTC) 25 

moral hazards 41, 42 

mortgages 56, 150-3 

mutual funds 48 


N 
net present value (NPV) 267-70, 273-9 
equity residual net present value (NPV(ER)) 271 
net working capital 189-211, 228, 249 
net worth 140-3, 162 
see also shareholders’ equity 
New Zealand Exchange Ltd (NZX) 9-10, 29 
debt market (NZDX) 26 
derivatives market 31 
listing rules 42 
New Zealand Stock Exchange (NZSX) 28-9 
nominal interest rates 70, 105-7 
nominal returns 105-7, 109 
non-depository institutions 47-8, 51 
not-for-profit organisations 173 


O 

official cash rate (OCR) 44-6 

offshore finance 225 

offshore investments 110 

open market operations (OMOs) 45, 46 
operating cash flows 192, 213-14, 249-54 
operating leases 216 

options contracts 30, 35-6 

overdrafts 170, 202, 215, 216, 220 
over-the-counter (OTC) transactions 25, 26, 31, 34 
owners’ equity 172, 212, 213, 215 


p 


par value (on bonds) 93-6 
parent companies 226 
partnerships 10-12, 172, 215 
payback periods (on investment outlays) 265-7 
payment periods 201-3 
perpetuities 92-3 
personal decision-making 10-11, 136 
personal financial goals 137-8 
personal financial planning 6, 136-67 
planning for life 141-3 
risk and return 103-27 
personal financial statements 139-41 
plant and equipment 172 
pledges (of assets) 221 
post-audits 248 
preference shares 27, 215, 225, 226, 235-6 
premiums (on options) 35-6 
present value 58, 62-4, 80-2 
annuities 86 
perpetuities 92-3 
price discovery 23 
pricing of financial assets 22, 23-4 
pricing of goods 15 
primary financial markets 24—5 
principal 56, 58-9, 97-9 
private placements 220, 223 
profit maximisation 173-6, 183, 189 
promissory notes 26 
prospectuses 9, 224 
public offerings 224 
public-sector organisations 173, 269 
pure market system 14 
put options 35 


R 


recessions 36, 42, 52, 107, 109, 155, 228 
regulatory bodies 5, 8-10, 13, 40-3, 180 
repurchase agreements (repos) 25 
Reserve Bank of New Zealand 36, 41, 42, 45-6, 51 
bond issues 111 
residential property 24, 141, 149-53 
residual claims 21 
resource consents 158, 249 
retained earnings 219-20, 223, 235 
retirement income 142-9 
funding a retirement plan 142-7 
see also superannuation funds and schemes 
returns 4, 55, 70 
accounting return on investment (AROI) 264—5 
holding period returns (HPR) 113-16 
internal rates of return (IRR) 271-5, 277-9 
real rate of return 107 
risk-adjusted required return (RARR) 278-9 
see a/so risk-return trade-off 
revolving credit 221 
rights issues 27, 224-5 
risk 3, 22, 55, 103-35 
assessing/measuring 175-6; 
future risk and return 119-21; 
historical risk and return 113-19 
business risk 110 
capital investment 267, 269, 276-9 
country risk 110 
crowdfunding 217 
exchange rate risk 30, 110 
financial risk (in firms) 110 
liquidity risk 110 
maturity risk 39 
perceptions and preferences 7, 141-3, 147; see a/so risk aversion 
systematic risk 124-5 
transfer of 24 
unsystematic risk 124-5 
risk aversion 123, 137, 176, 180-1 


risk premiums 27, 107, 109-11, 125-6, 175, 235, 269 
risk-adjusted required return (RARR) 278-9 
risk-free assets 103-9 
risk-profitability trade-off 189-90, 203, 228-30 
risk-return trade-off 

in business 180-3, 212, 230-1, 277, 278 

in personal finance 103-27 
risky assets 109-13 


S 


salvage value 193 
secondary financial markets 25 
securities 4-5, 111 
convertible 225 
see also marketable securities 
Securities Commission 9 
securitisation 48 
security market line (SML) 126-7 
self-employment 153-5 
sensitivity analysis 277-8 
share markets see equity markets 
share options 35-6, 177 
shareholders 7-9, 182, 224, 226, 234-5 
roles of 12, 215 
see also investors 
shareholders’ equity 162, 197, 231, 271 
shares 27-9, 220, 223, 225-6 
ordinary 172-3, 215, 234 
preference 27, 215, 225, 226, 235-6 
rights issues 27, 224-5 
trading in 28-9 
sole-propietorship decision-making 10-11 
solvency 175, 192 
speculators 34, 36 
spot markets 23, 30 
spread (in FX transactions) 29 


spreadsheet program use 6, 272, 277, 278 
calculation examples 60-1, 64, 85, 88-9, 91 
stakeholders 7-10, 173 
protection of 9, 180 
wealth maximisation and 177-8 
standard deviation technique 117-19, 175-6 
Starting a business 153-63, 214-19 
stock exchanges 13, 28-9 
regulation of 9-10 
see also equity markets 
strike price 35 
subsidiaries 226 
sunk costs 251 
superannuation funds and schemes 28, 47-8, 146-7 
swaps 31 
SWOT analysis 156 
syndicates (of banks) 224 


T 
taxation 
deductibility of depreciation 250-8 
deductibility of interest payments 233-4 
of dividends 10, 213, 234-5 
income tax 10, 251, 255 
term loans 56 
term structure of interest rates 107-9 
terminal value 253-8 
thin markets 23 
time value of money 3, 173-4 
multiple payments 79-100 
single payments 55-76 
trade credit 197-200, 217 
transaction costs 15, 23 
Treasury bills 21-2, 25-6, 106, 233 


U 


underwriting 224 

unethical behaviour 51, 179, 182 
unit trusts 28, 48 

unlimited liability 11-12 


V 


variance technique 117-19 
venture capital 218 


W 
wealth maximisation 170, 172-83, 189, 263, 270 
weighted average cost of capital (WACC) 236-7, 269-71 
withholding tax 213 
working capital 223, 234 

see also net working capital 


Y 

yields 26-7 
holding period yields 114-16 
yield curves 107-9 


rs 


zero-coupon bonds 69 


Acknowledgements 


In 1999 Professor Lawrence Rose (now Dean and Professor of 
Finance at California State University, San Bernardino, USA) asked us 
if we would write a finance textbook from a New Zealand 
perspective. His vision was to enhance students’ appreciation of local 
financial markets by creating a finance book that would be 
particularly relevant to first-year business students. We would like to 
acknowledge his foresight, as well as the contributions and 
assistance of the staff members and students who supported our 
work and encouraged us along the way. 

In 2015, Professor Hamish Anderson asked us to prepare a fourth 
edition of this textbook with a slightly different orientation. Hamish 
has suggested a number of amendments which we feel have 
improved the book, and for this we are extremely grateful. He has 
been very supportive and has helped immensely by providing data, 
information and editorial assistance. 

We wish to thank Dr David Smith, who generously gave of his 
time to review several of the chapters and offered many helpful 
suggestions. We are also very appreciative of the help of Cameron 
Rhodes and Andrew McLachlan, who assisted with technical issues 
and graphics. 

The authors also acknowledge the assistance of staff at Massey 
University Press. We particularly owe a debt of gratitude to Nicola 
Legat and Kimberley Davis, who have been enthusiastic supporters of 
the book, providing us with timely advice and assistance. 

Finally, any errors in the text must, of course, be our responsibility 
as the authors 


About the authors 


Andrea Bennett (BSc(Hons), MBS, DipBusStud, DipTeaching) is a 
Senior Tutor in the School of Economics and Finance at Massey 
University. Andrea teaches investments, financial markets and 
institutions, and researches investments, especially managed funds 
and performance, and financial market analysis. 


Jenny Parry (PhD), formerly a Senior Lecturer in the Department of 
Finance, Banking and Property at Massey University, is a_self- 
employed consultant in investments and personal financial planning. 
Jenny has taught introductory finance and investments. Jenny's PhD 
research topic was the financing of biotechnology companies. 


Carolyn Wirth (BCom, MBA, PhD, CPA, CGA) is a Senior Lecturer in 
the School of Economics and Finance at Massey University. Carolyn 
teaches managerial finance and researches the capital market 
impacts of disclosure and environmental information. 


An indispensable guide to finance, this book is both 
a great foundation for further finance study and a 
stand-alone introduction to finance. 

The fourth revised and updated edition of 
Fundamentals of Finance gives a practical overview 
of contemporary finance from a New Zealand 
perspective. It helps students understand: 


M@ How the financial system and the institutions 
within it operate 


@ How and why financial decisions are made 
BH The tools, techniques and concepts used in finance 


@ How they are applied to the three major sectors 
of finance: financial institutions and markets, 
personal finance and financial management 


@ How individuals plan their short- and long-term 
financial activities 


@ How business organisations manage and finance 
their short- and long-term financial activities. 


Broad in scope, Fundamentals of Finance explains the 
important financial decisions that must be made by 
businesses and individuals, and how these decisions are 
influenced by the financial environment in which we 
live and work. It provides an introduction to finance that 
assists students to make their own financial decisions — 
both in their personal lives and their workplaces. 


Helpful features: Chapter examples, self-test questions 
and problems (with solutions!), learning objectives at 
the start of each chapter, definitions of new terminology 
and a glossary of terms and useful formulae. 
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